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ABSTRACT
MATHEMATICS BELIEFS AND TEACHING PRACTICES
OF PRESCHOOL TEACHERS
Kristine L. Black, Ed.D.
Department of Leadership, Educational Psychology, and Foundations
Northern Illinois University, 2015
Maylan Dunn-Kenney, Director
The purpose of this study was to examine preschool teachers’ beliefs about teaching
mathematics to preschool students and how teachers help preschool students acquire math skills
and knowledge in the classroom. The research was conducted in two parts: focus groups and
classroom observations. The focus groups occurred over two sessions. The sessions focused on
building a sense of teachers’ beliefs about which mathematics skills should be taught to
preschool children and which teaching strategies, if any, were currently used to teach the skills.
The researcher recorded the focus groups and transcribed them. Coding was done to identify
themes.
The second part of the research involved observation in two preschool classrooms. Two
teachers from the focus groups volunteered to have the researcher observe their classrooms.
A case study methodology was used for the classroom observations. The researcher
observed three sessions of one teacher and two of the second teacher. The researcher completed
field notes of the observations; took photographs of materials, activities, and the environment;
and collected artifacts such as lesson plans. Individual interviews with participants were
conducted after the observations to review what the researcher observed. The interviews were
recorded and transcribed. Field notes and interviews were coded as they occurred.

The researcher established four major themes based on results. First, participants had
varying experiences which influenced their confidence as a teacher and beliefs about effective
teaching. Second, participants had an understanding about which mathematics skills preschool
children should learn. Third, participants used a variety of strategies to teach mathematics to
students. Finally, participants planned for instruction in a similar manner as each other.
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CHAPTER 1
INTRODUCTION TO THE STUDY

In recent years, there have been many developments in early-childhood mathematics. The
developments have stressed the importance of early childhood math instruction. National
organizations within the fields of both early childhood education and mathematics instruction
have developed position statements recognizing this importance (National Association for the
Education of Young Children and National Council of Teachers of Mathematics, 2002). In
addition, the National Council of Teachers of Mathematics (NCTM) included the preschool level
in the revised edition of its Principles and Standards for School Mathematics (2000). The federal
government has also funded studies addressing preschool mathematics including the National
Mathematics Advisory Panel (2008) Foundations for Success report which addresses the best
strategies for teaching preschool mathematics. Preschool mathematics is becoming an important
issue for teachers and researchers.
In addition, in June 2010, the state of Illinois, the state in which this study took place,
adopted the Common Core State Standards (CCSS), a set of standards and learning goals
focusing on mathematics and English language arts/literacy that serve as a guideline for what
students are expected to know by grade level and subject (Council of Chief State School
Officers, & National Governors Association Center for Best Practices, 2010a, 2010b). The
school district in which this study took place began implementation of the CCSS mathematics
portion during the 2012-2013 school year. Although preschool is not covered under the CCSS, it

2
was included in the revised Illinois Early Learning and Development Standards (Illinois State
Board of Education, 2013). With the development of national standards and the inclusion of
these standards in the preschool setting, teachers are more accountable for teaching mathematics
to preschoolers.
Additionally, the nation as a whole has begun an initiative to bring more science,
technology, engineering, and mathematics (STEM) learning into classrooms. In the future, the
need for the STEM skills will increase in the job market. According to the U. S. Department of
Commerce, Economics and Statistics Administration (2011), it is estimated STEM jobs will
grow 1.7 times faster than non-STEM jobs through the year 2018. The United States job market
will need approximately one million more STEM-related workers in 2022 than in 2012 (Vilorio,
2014). With the increase of STEM jobs and employment gaps to fill, it is important to increase
focus on STEM education. Moomaw (2013) points out that “the foundations of STEM education
begin in a child’s early years” (p. 2).
In 2007, Duncan et al. published a study on early predictors of academic success in
school by examining previous longitudinal data and comparing them to later assessments in
grade school. The results of the study indicate that a child’s score on the mathematics portion of
assessments was the strongest predictor of later success in mathematics and literacy. The study
stresses the importance of early mathematics exposure and instruction. It is important to note that
an early indicator of literacy success is determined by early literacy assessment results. Duncan
et al.’s study (2007) indicates that mathematics success helped determine later success in both
mathematics and literacy, thus stressing the importance of preschool mathematics.
Preschool children are capable of more mathematical knowledge and thinking than most
adults believe (Baroody, 2000; Ginsburg, Lee, & Boyd, 2008). They acquire skills differently
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from elementary-aged children. Teachers need to be aware of the differences and capabilities of
the children they are teaching.
The NCTM states the importance of early mathematical instruction: “The foundation for
children's mathematical development is established in the earliest years” (National Council of
Teachers of Mathematics, 2000, p. 73). The NCTM includes prekindergarten in its revised
standards. In addition, the NCTM has developed standards and focal points for prekindergarten
children. Focal points refer to the “recommended content emphasis” in preschool (Fuson,
Clements, & Beckman, 2010, p. 7). The emphasis is on five content strands: number and
operations, algebra, geometry, measurement, and data analysis and probability. The NCTM has
also established focal points for teachers of students in prekindergarten through 8th grade that
address the most important topics students need to learn at these levels (National Council of
Teachers of Mathematics, 2006). In addition, the NCTM and the National Association for the
Education of Young Children (NAEYC) created a joint position statement on mathematics
education for young children (2002). They believe, "high quality, challenging and accessible
mathematics education for 3-6 year old children is a vital foundation for future mathematics
learning" (National Association for the Education of Young Children & National Council of
Teachers of Mathematics, 2002, p. 1). With the information available and national organizations
supporting teaching mathematical content, preschool teachers have varying beliefs and views
about teaching mathematics.
Traditionally, preschool teachers have the children they teach for a short amount of time
during the day. In that time, teachers need to address many areas of learning including
mathematics. Teachers need to decide how to teach and what to teach children. They may need
to weigh the importance of teaching skills based on their beliefs and knowledge of mathematics.
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Last, preschool teachers work in a variety of settings. They may work in a public school
setting with children who are at-risk for school failure or children with special needs. They may
work in a private preschool, which can mean church-based or private organizations. In addition,
teachers may work in daycare environments that can be at a home or daycare facility. Working
with a variety of children from all backgrounds and working in a variety of settings, it is no
wonder that there are varying views on how and what to teach in mathematics.

Conceptual Framework

Much mathematics-instruction research has focused on various effective teaching
strategies (Clements, 2001; Notari-Syverson & Sadler, 2008; Seo, 2003). The strategies included
in this study’s conceptual framework are teaching practices that are important throughout all
areas of instruction. This conceptual framework focuses on successful instructional strategies as
they pertain to mathematics instruction. The strategies include play, environment,
communication, integrated curriculum, intentional teaching, and assessment (see Figure 1). By
placing them in a circle, each component is represented with equal importance to mathematic
instruction.

5

Play
Environment

Assessment
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Intentional
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Integrated
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Figure 1: Preschool Math Teaching Strategies Framework.

The first strategy, play, is vital to instructing preschoolers. In mathematics instruction
play has an important role. Play can promote critical thinking, problem solving, and reasoning
(Charlesworth, 2005). Play also allows children to develop number concepts during naturally
occurring opportunities through independent play and teacher-supported play (Clements, 2004).
However, unless a preschool teacher is familiar with mathematical terms or recognizes
opportunities to promote math during play, many teachers may miss opportunities to help
children acquire early math skills.
The second strategy, environment, helps promote play and mathematics learning. The
room layout, materials, and routines encompass the environment in the preschool classroom
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(Copley, Jones, & Dighe, 2007). The teacher needs to set up a classroom to engage children in
mathematics throughout the day and throughout the classroom (Clements, 2004). Materials are
also important to the environment of the classroom. Having appropriate materials, a large variety
of materials, and challenging materials available promotes productive mathematical play
(Copple, 2004). In addition, with limited classroom time in a preschool environment, daily
routines can help promote informal mathematical instruction (Anthony & Walshaw, 2009;
National Association for the Education of Young Children & National Council of Teachers of
Mathematics, 2002;). Similar to play, environment can only be as good as the knowledge of
mathematics of the person who prepares it. An environment is not complete without a teacher to
guide children’s learning (Copley et al., 2007).
The third strategy, communication between teachers and students, should be used to
expand, clarify, and help children learn concepts (Cooke & Buchholz, 2005; National
Association for the Education of Young Children & National Council of Teachers of
Mathematics, 2002). A strong “math talk” community can help children explain concepts, assist
other, and solve problems in mathematics (Fuson et al., 2010, p. 5). There is a positive
correlation between more math talk in a classroom and higher math knowledge by the children
(Klibanoff, Levine, Huttenlocher, Hedge, & Vasilyeva, 2006).
Questioning is also an important communication tool to perform the tasks of expanding,
clarifying, and developing an understanding of mathematical concepts (Cooke & Buchholz,
2005; National Association for the Education of Young Children & National Council of
Teachers of Mathematics, 2002). How teachers use questions and the questions they ask can help
children learn mathematics in a preschool classroom.
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In addition, communication involves leading discussions about mathematics with
children. A discussion between children and teachers promotes sharing of ideas and identifying
solutions to problems (Copley, Jones, Dighe, Bickart, & Heroman, 2010; Varol & Farran, 2006).
Discussions can occur during play and daily routines. Discussions allow a teacher to make
comments or requests to help children notice, express, and think about mathematical ideas
(Copple, 2004; Varol & Farran, 2006); make connections; and develop mathematical skills in
real-life contexts.
In preschool, there is not necessarily a math time or literacy time designated for
instruction. By using the fourth component, integrated curriculum, a teacher can cover more
content by consistently integrating real-world situations, problem solving, and mathematical
content into children’s everyday experiences (Clements, 2001, 2004). Additionally, by making
meaningful connections based on children’s interests, children are more likely to participate in
their own learning (Gallenstein, 2005). Children learn best when concepts, vocabulary, and skills
are integrated into schema they already have connections with in their lives (Copple &
Bredekamp, 2009). As with the previous components, teachers need knowledge of how to
integrate a curriculum to make it relevant (Clements, 2004).
The fifth strategy, intentional teaching, recognizes that a teacher may use various
strategies in the instruction of his or her students. Past researchers have focused on two methods:
teacher-initiated and child-initiated. Both strategies are used together in intentional teaching to
create a balanced approach. Teacher-initiated learning occurs when a skill is taught explicitly by
a teacher. In contrast, child-initiated occurs when children construct their own meaning by
themselves (Dodge, Colker, & Heroman, 2002). Intentional teaching refers to when a teacher
“acts with a specific goal in mind” (Epstein, 2014, p. 1). The teacher is guided by goals in a
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program and they use their knowledge of child development and learning to help children reach
the goals (Copple & Bredekamp, 2009). The teacher arranges the environment for learning and
guides his or her students purposely through that environment. In addition, an intentional teacher
is able to decide when a teacher–initiated or a child-initiated method is appropriate to use. Being
intentional allows a teacher to make decisions about which strategy is appropriate for different
goals and learning situations in the classroom. Various types of formal (teacher-initiated) and
informal (child-initiated) teaching are important in instruction of mathematics (Clements &
Sarama, 2000).
The final strategy, assessment, provides information to assist a teacher in planning and
preparation. The other components are not relevant without assessment of children’s baseline
mathematical knowledge and skills as well as formative and summative evaluation of the
mathematical skills that are taught. Assessment guides and instructs learning (Clements, 2004;
National Council of Teachers of Mathematics, 2000). Teachers use the data or results from the
assessment to design lessons for teaching and reteaching skills (Clements, 2004; Moomaw, Carr,
Boat, & Barnett, 2010; National Council of Teachers of Mathematics, 2000). Assessment is only
effective if teachers know how to conduct it and use the information or data they are collecting to
make sound instructional decisions (Ginsburg et al., 2008). An elaboration of this conceptual
framework is included in Chapter two.

Problem and Purpose

Two recent studies that reviewed the availability of research on preschool mathematics
concluded that there is a limited research available (Foz & Diezmann, 2007; Lubienski &
Bowen, 2000). From 1982-1989 of the 3,011 research papers published only 2% focused on

9
early childhood education in general (Lubienski & Bowen, 2000). Foz and Diezmann (2007)
found that 208 of the 12,850 peer-reviewed journal articles from the Educational Resources
Information Center (ERIC) between the years 2000-2005 were related to preschool mathematics
and of those, half focused on what and how to teach mathematics. In addition, the 208 studies
lacked information on problem solving and technology. From a review of the published research,
there is an apparent lack of peer-reviewed information regarding mathematics instruction in
preschool.
In early childhood education, greater emphasis is placed on social-emotional and literacy
development than on math. Preschool teachers tend to believe these areas are more important in
preschool (Kowalski, Pretti-Frontczak, & Johnson, 2001).
Additionally, there are currently no national guidelines or requirements of preservice
teachers’ preparation for teaching mathematics (Brown, 2005). Preservice early childhood
teachers in Illinois are only required to take three courses in mathematics (The studied county’s
regional office of education, personal communication, October 1, 2009). Two of the courses
focus on learning the basics about math in the areas of numeration and geometry while the 3rd
focuses on methods of teaching mathematics. The course on methods in teaching mathematics
may be combined with teaching science, and many times, it also includes social science. Literacy
and child development have many more required courses designated to them. In addition, the
methods math course has a strong focus on teaching children in the primary grades: 1st through
3rd grade. With this in mind, preservice teachers are not given many opportunities to learn the
importance of mathematics instruction at the preschool level.
Preschool teachers have different ideas about what is important to teach preschoolers in
the area of mathematics. Mathematics goes beyond learning how to count verbally to 20. Many
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preschool teachers might not be aware of the NCTM standards in mathematics. They might also
be unfamiliar with the CCSS mathematical standards as well as, where this study is concerned,
the most recently adopted Illinois Early Learning and Development Standards (Illinois State
Board of Education, 2013).
Furthermore, preschool teachers differ about how to teach preschool children
mathematics. Lee and Ginsburg (2007) found that teachers of at-risk or low-socioeconomic
status (SES) children felt that direct or teacher-initiated instruction was best for preschoolers in
the area of mathematics. In contrast, teachers of middle-SES children were more likely to
integrate mathematics instruction into play based on interests of the child.
With the federal requirements regarding mathematics achievement and with preschool
teachers having different views about what to teach, how to teach, and when to teach
mathematics, there is a need for further evaluation in these areas. The purpose of this study was
to examine preschool teachers’ beliefs about teaching mathematics and how they teach
mathematics to preschoolers in a blended (see Definition of Terms) preschool classroom.

Research Questions

The following research questions guided this study:
Purpose 1 - Examine teacher beliefs about teaching mathematics in the preschool years.
A. What mathematical experiences and beliefs of the teachers may have impacted their
teaching of preschool children?
B. What mathematical knowledge and skills do teachers believe young children should
acquire during the preschool years?
C. How do teachers select and plan for which mathematical skills to teach?
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D. What strategies do teachers believe are effective in helping preschoolers acquire
mathematical knowledge and skills?
Purpose 2 - Provide an in-depth examination of how teachers help preschoolers acquire
mathematical knowledge and skills in a blended setting.
A. How do teachers help preschoolers acquire mathematical knowledge and skills?
B. When do preschool teachers teach mathematics knowledge and skills?

Significance of the Study

The results of this study are significant in determining what mathematics skills preschool
teachers believe are important to teach in their classrooms. The study also illustrates how
preschool teachers should teach mathematics in their classrooms. Currently, there is little
research on how to teach mathematics effectively to preschoolers (Foz & Diezmann, 2007;
Lubienski & Bowen, 2000).
The information obtained from this study has implications in three key areas. First, the
study will provide information about teachers’ understanding of which mathematics skills
preschoolers need to learn. Teachers need to have knowledge about what to teach their students.
Second, teachers need to be able to plan for instruction that incorporates the necessary
mathematics skills. Finally, this study will examine teachers’ knowledge about strategies that are
effective in teaching mathematics to preschoolers. Insight into all three can help program
administrators establish professional development programs to assist teachers in instructing
preschoolers in mathematics. Instructors of preservice teachers can use the framework of this
study to assist in designing coursework, modeling effective practices, and revising existing
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curriculum and methods for teaching preschool mathematics. In addition, the framework can be
utilized by existing preschool teachers toward the enhancement of their mathematics instruction.

Limitations

This study was limited to one public school preschool program in a large suburban
Illinois community. It focused on two blended-classroom preschool teachers for a 6-week period
to allow for in-depth data collection. Observations, interviews, and sharing of visual documents
were limited to the time and scheduling availability of participants.
Limitations to this study include using only two teachers from the same school for
classroom observations. Teachers from the same school may share similar beliefs and views. The
research site also focuses on a similar population of children that is unique to the subject of study
– a blended classroom. Blended preschools are not as prevalent in public schools as are selfcontained special education classrooms. In addition, this study was conducted at the end of the
second semester of a school year. The teachers were completing the school year and may not
have been teaching in as in-depth a manner as in the beginning and middle of the year. The
teachers may have been wrapping up the year at the time of the observations. Finally, the
researcher was a teacher in the building where data collection occurred. The researcher may be
too familiar with the participants and the setting to recognize all of the details during the
observations.

Definitions of Terms

For the purpose of this study, the following definitions are provided.
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Assessment: Tools used to measure a child’s skills such as preschool numeracy
indicators, curriculum-based assessments, and Teaching Strategies Gold (Heroman, Burts,
Berke, Bickart, & Tabors, 2010).
At-risk: When a student has an elevated risk from the norm of academic failure based on
criteria including homelessness, residence in foster care, developmental delays in two or more
areas, low income, history of domestic violence, drug/alcohol abuse, or child abuse in the family.
Blended classroom: The type of classroom at the research site where the research was
conducted. It included 5-6 children with individual education plans, 10 tuition-paying children,
and 1-2 children attending for free on grant money provided by the state based on being at-risk
for failure.
Center time: Time of the day, usually for an hour, when students choose a place to work,
what they want to work on, and with whom they want to work. Center choices include discovery,
table time, sensory, pretend center, blocks, art, and books. (Dodge, Heroman, Colker, & Bickart,
2010).
Child-initiated: When a child “acquires knowledge and skills though their own
exploration and though interactions with objects and with peers” (Epstein, 2007).
Data: Information or results collected from an assessment of a child’s current level of
skills including academics and social-emotional.
Developmentally appropriate practices: A “framework of principles and guidelines for
best practice in the care and education of young children, birth through age 8” (Copple &
Bredekamp, 2009).
Direct instruction: When a teacher selects and teaches a skill to a student or group of
students.
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Early childhood educators: Teachers who are certified to teach children age birth through
3rd grade.
Focus group: A group setting where “a carefully planned series of discussions designed
to obtain perceptions on a defined area of interest in a permissive, nonthreatening environment”
(Krueger & Casey, 2009, p. 2) can take place.
Inclusive classroom: A preschool classroom that has enrollment of typical peers, at-risk
students, and children with individual education plans.
Individual education plan (IEP): Written plan or program for children who require special
education services. The plan contains current levels of functioning and supports for the child to
learn. The plan specifies goals the child is working towards for the year in which the plan is
valid. (Thurlow, 2009).
Integrated curriculum: Integrating “ideas and content from multiple domains and
disciplines through themes, projects, play opportunities, and other learning experiences so that
children are able to develop an understanding of concepts and make connections across content
areas” (Bredekamp & Copple, 1997, p. 161).
Intentional teaching: “Teachers act with specific outcomes and goals in mind for all
domains of children’s development and learning” (Epstein, 2014, p. 1). Teachers show the ability
to recognize and utilize teaching strategies for children to learn.
Large-group instruction: The part of the daily schedule in a preschool classroom in
which students gather together to complete daily routines, listen to a story, introduce new
materials or activities, or learn new skills.
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Motor time: The time of day at the research site in which children engage in gross motor
activities for 20 minutes. The activities may take place on a variety of playgrounds outside,
including bike riding. If weather is inclement, students have motor time indoors.
Numeracy: Mathematical learning related to skills such as verbal counting, counting with
one-to-one correspondence, and cardinality of numbers as well as connecting number words to
numerals and their quantity.
Preschoolers: Students ages 3 to 5 years old, prior to kindergarten.
Preservice teachers: Students who are training to become certified teachers.
Strategies: “The skills of making or carrying out plans to achieve a goal” (MerriamWebster).
Table time: The time of day when students are engaged in table activities while waiting
for classmates to arrive. Students may also do table time activities as a choice during center time.
Teacher-initiated: When a teacher selects and directly teaches a skill to a student or group
of students. Also may be referred to as direct instruction.

Methodology

The methodology was a two-step process. This study began with focus groups conducted
during two sessions. The use of focus groups allowed the researcher to gain insight on a topic
from multiple perspectives (Bogdan & Biklen, 2007). The second step was using case study
methodology to conduct an in-depth examination of two classrooms. Using a case study allowed
the researcher to “retain the holistic and meaningful characteristics of real-life events” (Yin,
2009, p. 4). There were two participants who taught in the blended preschool. The case study
data collection included interviews, observations, and collection of documents, lesson plans, and
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photos. This gathering of information allowed the researcher to answer the “how” and “why” of
a specific case–in this study, two preschool classrooms (Yin, 2009).
Data analysis (see Figure 2) involved first- and second-cycle coding in which the
researcher coded data continually throughout the process (Saldaña, 2009). During each coding
cycle, the researcher developed categories and recognized themes that emerged. Lesson plans
and photographs were coded during interviews with the participants.

Code

Reorganize

Categorize

Themes

Figure 2: Data Analysis Process.

Organization

This dissertation is organized into five chapters. The first chapter includes an introduction
as well as the problem solved by and purpose of this study. It also includes the general and
conceptual frameworks for the study. Chapter 2 contains relevant literature that pertains to the
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problem solved by and purpose of this study. Chapter 3 outlines the methodology of this study
by describing the research design, data collection methods, and analysis. Chapter 4 presents the
data collected. Chapter 5 discusses the findings, conclusions, implications, and suggestions for
further research.
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Chapter 2
LITERATURE REVIEW

In the United States, improving mathematics education has become a priority. It is
estimated that future jobs STEM-related jobs will increase by 9 million between 2012 and 2022
(Vilorio, 2014). Mathematics is “the technical foundation for science, engineering and
technology” (Vilorio, 2014, p. 5). Preschool teachers have the opportunity to start young children
on developing the mathematics skills needed for the future.
In the last 10 years, important developments have occurred in early childhood
mathematics education. Copley (2010) identified four publications that specifically address
mathematics education for preschool-aged children that all emphasize the importance of
developing math and numeracy competencies at this young age. First, in 2000, the NCTM
revised its standards and principles to include 3 to 5 year olds. Their earlier edition (National
Council of Teachers of Mathematics, 1989) included kindergarten but not preschool-aged
children. Second, the NAEYC and the NCTM created a joint position statement on early
childhood mathematics education (2002). Third, the NCTM developed a companion to its
standards: Teaching with Curriculum Focal Points (2006). The focal points books were designed
for each grade level for the purpose of addressing “the lack of clear, consistent priorities and
focus of mathematics standards by grade level in the United States (p. 1).” Fourth, more recently
Sarama and Clements (2009) published Early Childhood Mathematics Educational Research:
Learning Trajectories for Young Children along with the teacher-friendly companion book,
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Learning and Teaching Early Math: The Learning Trajectories Approach (Clements & Sarama,
2009) containing learning trajectories to help define what specific knowledge and skills need to
be taught and when they should be taught to preschoolers.
In addition to the four publications Copley (2010) mentioned above, other reports have
been published regarding the status of mathematics education in the country. The United States
Department of Education published the National Mathematics Advisory Panel’s Foundations for
Success: The Final Report of the National Mathematics Advisory Panel (2008) which includes
recommendations for preschool aged children. Last, the National Research Council (NRC)
published “Mathematics Learning in Early Childhood’’ in 2009.
The most recent publications emphasize a need for a consistent focus on early math
numeracy skills by all early childhood educators and across many types of early childhood
educational settings. Unlike elementary schools, preschool classrooms can be very different from
each other and serve different purposes, through numerous options. The NRC (2009) described
the United States early childhood and child care system as “a loosely sewn together patchwork of
different kinds of programs and providers that vary widely in their educational mission and
whether they are explicitly designed to provide educational services" (p. 13).
There are state-funded preschool programs for children who are considered at risk for
school difficulties due to factors such as low parental income, health and/or environmental
factors or other life circumstances. There are federally-funded preschool Head Start programs
that can have half- or full-day programs as well as Title 1 programs. Title 1 programs “provide
financial assistance to local educational agencies (LEAs) and schools with high numbers or high
percentages of children from low-income families to help ensure that all children meet
challenging state academic standards” (U. S. Department of Education, 2015).
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Parents can send their children to a community-based child care center, a home child care
setting, private preschool, or they may choose not send their child to preschool at all. For
children that do attend preschool, these multiple settings can vary dramatically from one another
in terms of creation and delivery of mathematics instruction. Many children attend religioussponsored or independently-operated preschools, though public schools provide special
education services for preschool-aged children with disabilities. As is the case of general
education preschool programming, special education programs can also function differently
across school districts. While public schools are required to provide special education services
for students with disabilities, some also offer preschool for typically developing peers as well as
for children who are identified as at-risk. New focal points and guidelines regarding early math
and numeracy should lead to more consistency among the different types of preschools and child
care programs for the benefit of all children.
Just as programs vary, so does the preparedness and qualifications of individuals who
serve as early childhood teachers in preschool settings. In elementary grades, a 4-year degree is
required as well as certification by a state department of education in order to serve as a teacher
in public schools. This is not always the case for preschool teachers. Entry-level degree
requirements vary by preschool program. Some may require a person to have a 4-year degree,
some require a 2-year degree and some don’t require a degree at all. Teachers receive their
preservice training through a variety of teacher education programs, and preschool teachers have
varying levels of preservice coursework, practica, and supervised teaching experience.
Most early childhood teacher education programs offer many classes that focus on
various aspects of child development and how to stimulate growth and development of targeted
skills across the developmental domains, however there is usually only one class that addresses
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how to teach children mathematics (Clements, 2004). Moreover, most child development classes
cover the ages from birth to age 8, so it is difficult to spend much preservice time addressing
ways to identify baseline performance levels and strategies to increase the early mathematical
knowledge and skills of preschool-aged children. Additionally, many early childhood
professionals may not realize or believe that teaching math to preschoolers is important.
Teachers at the preschool level may have other priorities for educating preschool children, such
as social-emotional, or literacy skills. Preschool programs that are provided by public schools
require early childhood education teacher certification, and teachers are required to follow state
standards for early learning including math and literacy. Therefore, this literature review focuses
on public school preschool teachers’ beliefs about teaching early math and numeracy skills for
children who are identified as typically-developing, at-risk, and needing to receive special
education services. Knowing what the teachers believe and what they know about teaching math
is integral in helping all children learn according to their ability.

Policy and Position Statements

With the development of policy and position statements in early childhood, mathematics
has become more recognized an important component in the education of young children. In
2000 the NCTM revised its Principles and Standards for School Mathematics. This is the first
time preschool children were included in this document. The revised standards (2000) stress that
early education “must build on the principle that all students can learn significant mathematics”
(National Council of Teachers of Mathematics, 2000, p. 76). Many researchers have found that
children are capable of learning more mathematical concepts than people think (Baroody, 2000;
Ginsburg et al., 2008; National Mathematics Advisory Panel, 2008). In addition, the principles
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and standards emphasize that it is “especially” important in the early years for every child to
develop a solid mathematical foundation (National Council of Teachers of Mathematics, 2000, p.
75). Because children can learn mathematics at a young age, the teacher’s or adult’s role is to
“foster children's mathematical development by providing environments rich in language, where
thinking is encouraged, uniqueness is valued, and exploration is supported” (National Council of
Teachers of Mathematics, 2000, p. 73). The adult is responsible for identifying current levels of
math development among the preschoolers in his or her classroom and for teaching and
supporting the acquisition of math knowledge and skills. In addition to supporting the
importance of and need for preschool mathematics, revised NCTM principles and standards also
provide guidelines for math instruction with preschoolers (see Appendix A).
As a follow-up to the NCTM revised principles and standards, the NAEYC and the
NCTM released a joint position statement about teaching mathematics to young children
(National Association for the Education of Young Children and National Council of Teachers of
Mathematics, 2002). These well-regarded professional associations believe that high quality
mathematics education includes integrating mathematics into existing activities and routines both
in the classroom and across the school day. They also suggest that teachers provide time,
materials, and support to increase knowledge and skills in mathematics through play. The
NAEYC and NCTM position statement affirms “that high-quality, challenging, and accessible
mathematics education for 3- to 6-year-old children is a vital foundation for future mathematical
learning” (2002, p. 1).
The National Mathematics Advisory Panel (2008) made many recommendations that
support the NCTM standards for curricular, instructional, and preservice training. The panel
examined the most recent research to help create its recommendations based on best practice.
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The panel found that mathematical knowledge taught in kindergarten is related to mathematical
knowledge acquired in school in later years. The panel stressed that teacher education programs
should include instruction about whole numbers, fractions, and appropriate geometry and
measurement topics, so that teachers are prepared to teach reasoning and calculation skills in
these areas to their students.
Teachers’ Beliefs and Knowledge

Knowing that young children can learn mathematics and understanding that a solid
knowledge of math gained in the preschool years serves as a foundation for later mathematics
achievement might lead to the conclusion that preschool teachers all share similar beliefs and
knowledge regarding mathematics. However, this is not the case.

Beliefs

Few studies have been conducted on the beliefs of preschool teachers that are specifically
related to mathematics instruction for preschool-aged children (Brown, 2005). Studies have been
conducted on the beliefs of preschool teachers in general areas as well as comparing the beliefs
of teachers in specific types of classrooms such as Head Start or self-contained special education
classrooms to one another regarding curricular issues.
Kowalski et al. (2001) compiled a survey of 470 Head Start, special education and early
childhood public preschool teachers about beliefs regarding the importance of teaching socialemotional, early literacy, and mathematics skills to preschoolers. The results of this seminal
study indicate that teachers in all programs believed that social-emotional skills were the most
important skills for preschool teachers to teach. The teachers in each type of program also
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believed that mathematics was the least important area to address. Unfortunately, as the study’s
authors pointed out, only focusing on social-emotional development in a classroom does not lead
to early literacy and math success (Kowalski et al., 2001, p. 12).
In addition to the importance of teaching skills to preschoolers, teachers’ beliefs about
how to teach mathematics vary depending on the SES of the children they teach.
Stipek and Byler (1997) defined a “child-centered” or “basic-skills oriented” teaching
approaches and the teachers who use them. Child-centered or child-initiated teachers serve as a
resource for a child’s self-initiated activities, provide materials and opportunities for exploration,
and embed basic skills into everyday activities. In contrast, in the basic-skills-oriented approach,
teachers employ teacher-initiated and structured instruction with a defined routine of teaching,
repetition, and review. Teachers who teach children of low SES tend to use a basic-skillsoriented teacher-initiated approach. These teachers believe that knowledge acquisition is more
important than child-initiated learning, and that knowledge is gained through a basic-skillsoriented teaching style. Teachers who teach children of middle or high SES believe in a flexible,
child-initiated approach. The authors noted that teachers either believe in the “child-centered”
(child-initiated), or basic-skills-oriented (teacher-initiated) approach, and that they considered
the two approaches to be incompatible with each other. Overall, preschool teachers are more
child-centered in their approaches to working with children than primary school teachers;
however, with more emphasis on preparing children for kindergarten and closing the gap of
knowledge in low-SES children, more teachers may feel it is important to be “skill based.”
(Vartuli, 1999).
Lee and Ginsburg (2007) examined teachers who taught in low -SES programs and
teachers who taught in middle-SES programs. The researchers reported differences in philosophy
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and strategies for teaching mathematics between the staff at the two programs. Specifically those
teachers who taught in low-SES programs stressed a teacher-initiated approach to learning. The
teachers in low-SES programs had a stronger sense “that mathematics education should be a
priority in prekindergarten especially to prepare children for kindergarten and beyond” (Lee &
Ginsburg, 2007, p. 12). They felt it was their job to make sure all children were ready for
kindergarten. By contrast, the teachers who taught in middle-SES programs promoted a more
child-initiated approach. They believed that the mathematics curriculum needs to be reflect
children’s interests and be based on the knowledge and skill level of the individual child.
Being more goal-oriented and skill-based does not necessarily lead to higher achievement
for children who have low SES. Brown, Molfese V., and Molfese (2008) studied the impact of
teachers’ beliefs on the progress of at-risk children. They measured achievement growth on math
and literacy probes in fall and spring and found that teacher beliefs in academic subjects, such as
math and literacy, correlated weakly with better student achievement in these areas. They
referred to social-emotional skills as being more important to preschool teachers and said that if
social-emotional skills had been measured, a correlation between beliefs and achievement may
have been found.
Studies about preschool teachers’ beliefs about teaching mathematics are limited. Sample
sizes are often small, and the types of programs that are addressed are often only based on Head
Start or private preschools. There are other factors that the studies have not addressed such as
teachers’ educational backgrounds and how the philosophy of each program impacts
instructional decisions. Few studies mention school culture as a factor that influences beliefs
(Vartuli, 1999). None identify the type of curriculum that the teachers were expected to use.
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Because preschool classrooms and types of programs can vary greatly, it is difficult to address all
of the factors in every study.

Knowledge
“To teach mathematics effectively to young children, it is important that the teacher
know mathematics well” (Copley, 2010, p. 14). Copley believes the knowledge that teachers
have about mathematics is vital to student learning. Teachers need to know the subject well in
order for their students to be successful; however, teachers do not always have the knowledge
needed to teach math and numeracy skills, even at the preschool level (Copley, 2010). Research
suggests that many preschool teachers lack knowledge in mathematics (Even & Tirosh, 2002).
As previously mentioned, requirements in associate’s and bachelor’s degree programs are limited
in the area of mathematics. In addition, professional development and course work often do not
focus on learning about various forms of mathematics knowledge and principles (Even & Tirosh,
2002). Lack of knowledge leaves teachers unaware of what early math skills they should be
teaching and provides few insights about opportunities and examples of strategies for teaching
these skills to young children.
Teachers’ knowledge about mathematics can be viewed in two different ways. First is the
teachers’ own knowledge and understanding of mathematical concepts and vocabulary. Second
is the teachers’ ability to understand the children’s knowledge of mathematics. Both aspects
work together in order to achieve quality instruction. The more mathematical knowledge a
teacher possesses, the easier he or she can identify and determine the knowledge level of the
students. These two areas of teacher knowledge are used in planning and delivering appropriate
instruction for individual students and the class as a whole (Even & Tirosh, 2002).
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The National Research Council (2009) suggests four ways to create positive change in
teachers’ knowledge of mathematics. The report recommends coursework in teacher training
programs consisting of four areas: mathematics (i.e., understanding of concepts and knowing
what and how to teach), curriculum (i.e., choosing among the different types available),
assessment, (i.e., knowing how to assess and how to use the assessment data to make decisions),
and beliefs (i.e., exploring their own beliefs and attitudes about mathematics). Having consistent
content requirements can increase the knowledge and skills of the teacher candidates, with the
goal that this will lead to better instruction of preschool children throughout the United States.
Lee and Ginsburg (2009) identified nine misconceptions that preschool teachers have
about mathematics instruction. These misconceptions lead to poor mathematical instruction and
cause road blocks in student achievement in mathematics. With the lack of preparation to teach
math, “many early childhood practitioners continue to hold opinions or beliefs that are not
consistent with nor based on up to date research evidence” (Lee & Ginsburg, 2009, p. 34). The
nine misconceptions are presented below (Lee & Ginsburg, 2009, p. 34):
1.
2.
3.
4.
5.
6.
7.
8.
9.

Young children are not ready for mathematics.
Mathematics is for some bright kids with mathematics genes.
Simple numbers and shapes are enough.
Language and literacy are more important than mathematics.
Teachers should provide an enriched physical environment, step back, and let children play.
Mathematics should not be taught as a stand-alone subject matter.
Assessment in mathematics is irrelevant when it comes to young children.
Children learn mathematics only by interacting with concrete objects.
Computers are inappropriate for the teaching and learning of mathematics.

These misconceptions arise from teachers’ beliefs about teaching mathematics and their lack of
knowledge in mathematics. Until the misconceptions are addressed in preservice training and
professional staff development, it will be difficult to effectively teach mathematics to preschoolaged children and to increase children’s mathematical achievement.
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Teaching Math to Preschoolers

What does a high-quality mathematics program look like for preschoolers? With varying
beliefs about how children learn, how their developmental needs should be met, and the
numerous types of programs designed to facilitate mathematics skill development, it is hard for
teachers to know. Is a child-initiated approach or a teacher-initiated approach appropriate, and
which is most effective? Can two approaches be combined, and if so, how should that be
accomplished? In 2009, the NAEYC released a new version of its Developmentally Appropriate
Practice in Early Childhood Programs book (Copple & Bredekamp, 2009). In the new version,
the NAEYC attempts to combine the two approaches. The NAEYC currently defines
developmentally appropriate practice (DAP) as
1. Teachers’ knowledge of children enables children to reach goals that are challenging and
attainable.
2. Teaching practices need to reflect children’s age, development status, and the social and
cultural contexts in which they live.
3. Teachers ensure goals and experiences are challenging, based on interests, and are based
on development of the child (Copple & Bredekamp, 2009).
The previous description of DAP (Bredekamp & Copple, 1997) was clearly based on the childinitiated approach. It did not define groupings for instruction, did not emphasize
individualization across children in terms of goals and teaching strategies, and did not
specifically address pre-academic domains such as mathematics and literacy directly
(Bredekamp & Copple, 1997). The 1997 version of DAP focused on appropriate practices and
contrasting them with inappropriate practices. The older definition of DAP was created prior to
understanding the importance of and established goals for “bridging the achievement gap” for all

29
children who are at-risk (Bredekamp & Copple, 1997). All pre-2009 research was conducted
with the old version of DAP in mind.
The new DAP book includes a section about being an excellent teacher: “To be an
excellent teacher means to plan curriculum to achieve important goals” (Copple & Bredekamp,
2009, p. 41). In the past, teachers had goals for children; however, many teachers felt that
intentional learning objectives would not work well in a child-centered environment. The DAP
book suggests that “high-quality, developmentally appropriate standards are important guides in
curriculum development and in teaching” (Copple & Bredekamp, 2009, p. 42). Teaching
children with performance goals in mind and in a way that matches what is known about how
they learn effectively and efficiently is important.
The NAEYC suggests an integrated approach. Meaningful connections are important in
teaching all areas within a curriculum. Children learn best when they can make connections
between topics and skills (Copple and Bredekamp, 2009, p. 43). The DAP book (Copple and
Bredekamp, 2009) suggests using a project approach and units of study to help achieve goals. In
addition, the NAEYC suggests a variety of developmentally appropriate ways to teach children.
The DAP book indicates that the goals teachers have for children need to be challenging
and achievable for each child, meaning that individual goals may be necessary (Copple and
Bredekamp, 2009). Instruction to promote goal attainment may occur in four learning formats
that differ from previous versions of DAP. The first is large-group instruction that often occurs
during circle or meeting times and can include sharing experiences, introducing concepts, and
singing together. Second is small-group instruction that focuses on teaching three to six children
per group. Small-group instruction is used to teach skills, provide additional opportunities to
practice skills, provide scaffolding, and/or expand on skills previously taught. Small-group time
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usually takes place during center time. Third, learning center/play time revolves around
interacting with children in play and teacher-planned centers to support learning. Teachers have
opportunities during center time to interact with children. During the interactions, the teacher
“talks with them, gives them information or feedback, and extends their thinking and
engagement” (Copple and Bredekamp, 2009, p. 40). Last, the DAP book suggests routines
throughout the day that offer opportunities to teach. For example, during transition times,
teachers can sing a song related to phonemic awareness, and during snack, children can count out
the number of crackers they eat. With the new version of DAP, teachers have flexibility to teach
to students’ abilities and to challenge them. Instruction is not just about play time and following
the child’s lead (Copple and Bredekamp, 2009).
The DAP book stresses that teachers need to be intentional in what they teach and how
they teach it. Teaching is both teacher-guided and child-guided (Copple & Bredekamp, 2009).
Teachers need to keep in mind the goals for children and a variety of ways to achieve these goals
within a developmentally appropriate practices framework.
What does DAP have to do with mathematics education? The former version of DAP is
cited throughout research studies in mathematics (Ginsburg & Amit, 2008; Kowalski et al., 2001;
Stipek & Byler, 1997; Vartuli, 1999). People teaching preschool often rely on the NAEYC’s
guidelines to help them decide the best ways to teach young children. With an integrated
approach, teachers are expected to employ a variety of strategies to accomplish identified goals.
Strategies are defined as “the skills of making or carrying out plans to achieve a goal” (MerriamWebster). Teaching strategies are methods a teacher can use to help promote student learning or
to achieve specific goal(s).
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At the preschool level, teaching strategies are often interrelated and dependent on each
other. The strategies include play, environment, communication, integrated curriculum,
intentional teaching, and assessment. The strategies work together to create an optimal learning
experience and environment to promote learning.
Figure 1 represents the strategies in quality preschool instruction. The circular
arrangement denotes that each strategy is of equal importance. Each strategy needs to be
implemented correctly for instruction to be meaningful and effective. In the following sections,
the teaching strategies are described in the context of quality learning in preschool mathematics
instruction.

Play

Play is an essential strategy in preschool education. A large component of a preschool
day can be play-based, and many curricula for preschool, such as the Creative Curriculum
(Dodge, Colker, & Heroman, 2002) and HighScope (HighScope Educational Research
Foundation, 2015), have play-based activities as a primary focus for teaching and learning. Play
offers many opportunities for the subject of math to be included in preschool. Studies have
shown that preschoolers of all SES backgrounds can acquire knowledge and practice
mathematical skills during play (Ginsburg, Inoue, & Seo, 1999; Seo & Ginsburg, 2004). For
example, while children are playing in with blocks, they can build using various shapes as well
as count how many blocks make a tower or use comparative words such as taller and shorter.
Play allows teachers to use naturally occurring opportunities to help children develop number
concepts in meaningful activities (Clements, 2004). Play also can promote critical thinking,
problem solving, and reasoning (Charlesworth, 2005, National Association for the Education of
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Young Children & National Council of Teachers of Mathematics, 2002). It allows children to
explore and create activities that lead to higher level thinking (Ginsburg et. al, 2008). Clements
and Sarama (2005) identified six categories of mathematics that can emerge during play
opportunities. The categories are classification-group and sorting; magnitude-describing and
comparing; dynamics-putting together and taking things apart; pattern and shape-identifying or
creating patterns and shapes; spatial reasoning-describing or drawing using a location or
direction; and enumeration-saying number words, counting, recognizing a number of objects,
reading and writing numbers.
The six categories encompass the three most important types of math that preschool-aged
children should be learning: numbers and operations, algebra, and geometry (National Council of
Teachers of Mathematics, 2000). Play allows for teachers to use children’s engagement for
teaching mathematics.
Although play provides wonderful opportunities to explore and learn about mathematics
in preschool, teachers are not taking advantage of the opportunities during play to teach
mathematics (Ginsburg et al., 1999; Ginsburg et al, 2008). Yet, free play without teacher
scaffolding and support, results in very small gains in mathematics learning (Anthony &
Walshaw, 2009; Chien et al., 2010). Adding high-quality scaffolding to free play leads to greater
mathematical gains (Chien et al, 2010; Perry & Dockett, 2002). Unfortunately, many teachers do
not know when and how to interact with children during play in order to teach and support
mathematics learning.
Teachers need to learn how to help children explore mathematical concepts in the context
of play (Anthony & Walshaw, 2009). Play is also an opportunity for teachers to observe and
assess children’s knowledge of mathematics (Perry & Dockett, 2002). In addition, play can help
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teachers to expand and plan learning experiences for the future (Perry & Dockett, 2002). When
play is used to incorporate mathematical concepts and to assess and expand knowledge of
mathematics for preschool children, it can be a vital strategy for the classroom.

Environment

At the core of DAP is the development of a high-quality classroom environment. The
environment includes how the physical setting is arranged, materials included in the classroom,
the daily schedule, and daily activities and routines. The environment essentially sets the stage
for learning mathematics in preschool.
As stated by Copley et al. (2007), mathematical thinking is more successful if the
classroom is “supported by a thoughtfully arranged, well-organized classroom environment (p.
70).” The classroom environment needs to be arranged to engage children in mathematics
experiences throughout the day and across the classroom centers and activities (Clements, 2004).
The environment should encourage, and not limit, children's access to challenging mathematics
instruction and experiences (Varol & Farran, 2006). It should provide opportunities for teachers
to support student understanding of mathematics (Geist, 2001), and materials and activities
should help children connect mathematical language and symbols to “quantities and actions of
the world” (Fuson et al., 2010, p. 5).
Having the appropriate materials in the environment is “a key part to a mathematics
program” (Copley, 2010, p. 15). Materials need to be manipulated in order for children to be able
to identify how materials are alike and different as well as to discover knowledge about
mathematics (National Council of Teachers of Mathematics, 2000).
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Materials include various manipulatives such as puzzles, tangrams, and counters
(Copple, 2004). A wide variety of materials during play should be included in center time: for
example, at a sensory area (Copple, 2004). Sand, water, and rice can promote mathematical
learning. In addition, a block center can have materials such as Lego and wooden blocks. In
other centers such as house corner, teachers can provide shopping carts and cash registers to
incorporate into play. Children’s books are also an important part of the learning environment.
Books about mathematical topics can be read to children or made available in a book center.
Mathematically-themed books can also be included in other centers.
Embedding mathematics into daily routines helps with the time constraints that many
preschool teachers face (National Association for the Education of Young Children & National
Council of Teachers of Mathematics, 2002) due to the limited time they have with children and
the many skills that need to be taught. Mathematics-rich routines provide natural opportunities
that promote informal mathematical development in children (Anthony & Walshaw, 2009).
Routines also can help children make meaningful connections to mathematical concepts and
skills while they engage in real-life activities For example, counting out pieces of a snack or
estimating and then counting how many steps to the playground (Linder, Power-Costello &
Stegelin, 2011).
As with play, teachers have a vital role in determining the quality and effectiveness of the
classroom environment. Manipulatives and materials are mere objects until children use them for
mathematical ideas; however, having manipulatives and materials available does not necessarily
guarantee that learning will take place. Teachers need to be the catalyst to learning and are
responsible to set up an enriching environment, provide appropriate materials, as well as know
how to use the environment to promote learning. An environment is not complete without a
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teacher to guide children through it (Copley et al., 2007). In addition, teachers support repeated
experiences that assist children to build on their ideas and develop an understanding of
mathematics (Fuson et al., 2010).

Communication

Communication between teachers and children in a preschool classroom is crucial to
mathematical learning. Children need sufficient language to understand and communicate with
teachers and peers (Perry & Dockett, 2002). It is vital to develop mathematical language in
young children. It is the responsibility of the teacher to create a nurturing and helping
environment to promote mathematical thinking in children. A strong math talk community can
help children explain, assist each other, and solve problems in mathematics (Fuson et al., 2010).
There is a correlation between teacher math talk and the mathematical knowledge of the
children in his or her class. The more math talk spoken by the teacher, the greater the math
knowledge of the children (Klibanoff et al., 2006). Klibanoff et al. (2006) also noted that there
was a wide variety of math talk used in the classroom, ranging from 1 to 104 instances over a 1hour time period. With expanded math talk comes expanded mathematical knowledge. Using
oral language with children helps expand their ability to think and communicate mathematically
(Moyer, 2000).
Teachers can use communication in a variety of ways to promote mathematics. Teachers
can question, provide guidance in play, and expand mathematic concept learning. In doing so,
teachers need to use mathematical language in meaningful contexts and in real-life situations
(National Association for the Education of Young Children & National Council of Teachers of
Mathematics, 2002).
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Rudd, Satterwhite, and Lambert (2010) describe math talk as Mathematical Mediated
Language (MML). MML encompasses all of the aspects of communication that teachers should
be using with preschool children in order to promote mathematical growth. MML is defined as a
teaching technique designed to enhance learning in which teachers engage “an informal,
intentional dialogues with children about mathematics concepts that apply to the activity in
which they are engaged” (p. 30). MML allows for questioning by the teacher, providing
guidance during play, and expand on concepts. However, as stated previously, unless teachers
have math knowledge, MML is not effective.
Questioning children is an important element of math talk. Questioning is used to extend
and clarify ideas as well as develop understanding (Cooke & Buchholz, 2005; National
Association for the Education of Young Children & National Council of Teachers of
Mathematics, 2002). Questioning can stimulate thinking and guide children in their learning.
However, questions need to be open-ended as well as specific to an activity (Copple, 2004). For
example, when playing in a kitchen center, a teacher can ask a child about the shape of the plates
or how many pieces of pizza they will need to feed everyone. Also, when playing at a water
table, teachers can promote learning by asking how many cups it takes to fill a container. The
questions can be expanded by asking, “How did you know that was a triangle?” or “How come
your cup needed more to fill it up than my cup?” Asking appropriate questions can lead to
learning mathematics and lead to the next level of learning (Gallentstein, 2005).
In addition to questioning, teachers can lead discussions and provide mathematical
guidance during play. A discussion between teachers and children promotes sharing of ideas and
identifying solutions to problems (Copley et al., 2010; Varol & Farran, 2006). Teachers provide
guidance during play and daily routines by making comments or requests to help children notice,
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express, and think about mathematical ideas (Copple, 2004; Varol & Farran, 2006); make
connections; and develop mathematical skills in real-life contexts. In addition, teachers can
elaborate on comments children make. For example, when children are playing in a block center
and making requests such as, “Put that one here” or “Give them to me,” a teacher can repeat and
expand the request by stating the correct name for the shape by saying, “Put the square here,” or
“I will give you three square blocks.”
Teachers can model mathematical language and concepts for their students. Using
authentic and accurate vocabulary words for items teaches children essential vocabulary as well
as mathematical knowledge. Teachers are able to help children “describe, quantify, and
generalize experiences” (Clements, 2004, p. 59).

Integrated Curriculum
Integrated curriculum is defined by the DAP book as combining “ideas and content from
multiple domains and disciplines through themes, projects, play opportunities, and other learning
experiences so that children are able to develop an understanding of concepts and make
connections across content areas” (Copple & Bredekamp, 2009, p. 161). An integrated
curriculum’s purpose is “to make content meaningful and accessible to young children (Cross,
Woods, & Schweingruber, 2009, p. 227). It allows teachers to cover more content in a small
amount of time and to deliver instruction within meaningful contexts for the children (Cross et
al., 2009, National Association for the Education of Young Children & National Council of
Teachers of Mathematics, 2002; Schickedanz, 2008). Many preschool programs are only 2½
hours per day, and teachers have multiple curriculum activities and goals to cover in a small
amount of time. The more integrated the curriculum, the more material a teacher can cover.
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By using an integrated curriculum, teachers and students can incorporate mathematics
into the day through a simple theme or a broad unit they are studying. By employing units of
study that focus on children’s interests, teachers are able to incorporate children’s interests and
provide instruction through classroom experiences (Copley et al., 2007). Children learn better
when teachers consistently integrate real-world situations, problem solving, and mathematical
content into their everyday experiences (Clements, 2001, 2004). An integrated curriculum allows
teachers to plan for meaningful connections to help children learn concepts. Children learn best
when concepts, vocabulary, and skills are integrated into background knowledge and alreadyacquired skills to which they already have connections (Copple & Bredekamp, 2009).
An integrated curriculum should be developed and delivered based on children’s interest
in topics. If the child’s interest in the unit of study “is piqued, children will be more likely to be
willing to participate in designed learning experiences” (Gallenstein, 2005, p. 39). The children
will be more engaged during center time, large-group, and individual instruction. In addition,
developing and extending students’ interests are important to assist in developing the attention
and self-regulation of preschoolers (Bredekamp & Pikulski, 2005).
An integrated curriculum is essential for quality math instruction. However, Clements
(2004) stated that teachers need to know how to integrate math to make it relevant. Often
teachers touch on superficial skills by doing something like placing a cash register in a dramatic
play center set up to be a grocery store. Teachers may also create experiences that are too far
from the children’s mathematical understanding to learn from (Bredekamp, 2004). For example,
the cash register in dramatic play has pretend money and the children are expected to determine
the appropriate amount to pay for items in a pretend store. Not all children may be ready for that
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experience. Teachers need to be aware of what is appropriate to teach in order to make an
integrated curriculum connect to a child’s life in a meaningful way.

Intentional Teaching

Teachers can use numerous teaching strategies to teach preschoolers. Teacher beliefs on
the accessibility, benefits, and appropriateness of each strategy determine which strategy they
will use and when. Past research refers to two methods of instruction: teacher-initiated and childinitiated. Intentional teaching offers a balance of both teaching methods for optimal learning.
The more recent DAP book stresses that the “hallmark of developmentally appropriate teaching
is intentionality” (Copple & Bredekamp, 2009, p. 10).
Teacher-initiated or direct instruction learning occurs when teachers explicitly teach a
skill. There are many skills that children may not learn without explicit instruction including
patterning, understanding the concept of 0, or sorting objects in more than one way. In addition,
while play provides an excellent opportunity for skill learning, children may not learn skills well
enough, even with the assistance of teacher scaffolding. Teacher-initiated instruction may be
necessary for the child to most effectively learn (Dodge et al., 2002). Teacher-initiated learning
should be driven by a teacher’s goal and directions but should also reflect “children’s active
engagement” (Epstein, 2007, p. 3).
By contrast, child-initiated learning occurs when a teacher wants children to construct
understanding on their own (Dodge et al., 2002). Epstein (2007) defines child-initiated learning
as children acquiring knowledge and skills through their exploration and interaction with peers.
Child-initiated instruction can be an effective teaching strategy as teachers can use the interests
of children to enhance learning (Copple & Bredekamp, 2009). Child-initiated learning is
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successful when the teacher provides opportunities for which children make choices through
environment and materials (Epstein, 2007).
Intentional teaching allows a teacher to make choices on how they teach children by
designing instruction and environments to best meet their students’ needs. Intentional teaching is
guided by program goals where teachers, using their knowledge of child development and
learning, help children reach the goals (Copple & Bredekamp, 2009, p. 34). Teachers need to
adapt teaching to content, type of learning experiences, and the individual child with a clear
target as a goal (Epstein, 2007).
Intentional teaching can include setting out specific toys for children to work on a skill,
creating a sensory table activity such as sorting objects, or providing specific blocks to learn
about different 3-dimensional shapes at a block center. All of the activities can be engaging to
the children without the children knowing they are specifically set up for learning. It may just
look like “play” to the child. Intentional teaching provides a variety of activities for children to
experience with other children or an adult.
Intentional teaching allows the teacher to choose appropriate strategies to teach
mathematics to preschoolers. Using intentional teaching can help to integrate instruction and
meet all children’s needs. Some teachers feel it is inappropriate for planned and deliberate
instruction in mathematics to follow a strictly teacher-initiated approach (Ginsburg et al., 2008).
They feel that if a child is uninterested he or she may not be ready to learn the mathematical
concept. Planning, introducing, and teaching math concepts through intentional teaching
integrates the use child-initiated and teacher-initiated instruction, both of which are important
approaches that lead to positive outcomes in mathematics for preschool-aged children.
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Intentional teaching permits child- and teacher-initiated approaches to be intertwined into
teaching. A teacher can introduce a concept and then use a child’s interest or a personal situation
to build on the concept. Research does not support recommending the exclusive use of either a
child-initiated or teacher-initiated approach to instruction (National Mathematics Advisory
Panel, 2008). A variety of formal (teach-initiated) and informal (child-initiated) teaching are
important in the teaching of mathematics (Clements & Sarama, 2000). A teacher needs to know
when it is appropriate to use each approach while setting up the environment to promote student
learning. Intentional teachers “are prepared to make use of either or a combination, choosing
what works best for any given subject, situation, or child” (Epstein, 2014, p. 4). Jung and
Conderman point out that using intentional teaching for mathematics to present concepts, to
provide authentic math instruction, to effectively use math manipulatives, and to create an
environment for math communication help “children see mathematics as engaging, meaningful,
and an important part of their everyday lives” (2013, p. 177).

Assessment

As with all instruction, assessment is a critical piece to success. Assessment is used to
support learning and monitor progress (Copple & Bredekamp, 2009; Dodge et al., 2002).
Assessment also serves the purpose of guiding and instructing learning (Clements, 2004;
Moomaw et al., 2010; National Council of Teachers of Mathematics, 2000). In addition,
assessment helps teachers critique and learn from their teaching. Teachers can establish what is
working or not working in the classroom by the outcomes of an assessment. If the children all
reach the benchmark for an assessment the teacher can decide to move forward, building on
skills the students have achieved. By contrast, if the majority of the class did not reach a

42
benchmark the teacher will need to create new lessons and activities to help students achieve the
benchmark. If only a small portion of the children did not reach benchmarks or majority of the
benchmarks for enrichment were achieved, small groups can be created to fill in the gaps. Based
on student achievement, a teacher can recognize what is working and change what is not
(Copley, 2010).
The NCTM (2000) suggests six standards for exemplary assessment in mathematics:
a)
b)
c)
d)
e)
f)

reflect the mathematics that students should know and be able to do,
enhance mathematics learning,
promote equity,
be an open process,
promote valid inference,
be a coherent process.

The standards apply to all grades from preschool to high school.
Teachers need to recognize the purpose of assessment and use it appropriately to help
children achieve to their highest ability. Assessment needs to be used throughout the learning
process. It should be relevant to what is being taught and used to promote and enhance learning.
It should not be merely a one-time event but an ongoing process.
Assessment can take a variety of forms. Teachers can use observation as a tool to assess
children’s mathematical knowledge. They can collect artifacts of work that the child has created,
document knowledge and skills through progress notes, checklists, or direct testing, and use
informal assessment methods such as asking open-ended questions (National Association for the
Education of Young Children & National Council of Teachers of Mathematics, 2002). A variety
of assessment methods are needed to construct the whole picture of what a child knows and can
do, and what he or she needs to learn. Charlesworth (2005) emphasizes integrating assessment
into everyday routines and activities. Teachers need to be aware of students’ cultural and
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language differences as well as any special needs a child may have so that they can be taken into
account during assessment. Modifications and adaptions may need to be made to ensure accurate
assessment for all children.
Assessment is only effective if teachers know how to conduct it and use the information
they are collecting to make sound instructional decisions (Ginsburg et al., 2008). Teachers need
a broad knowledge of how preschoolers develop mathematical knowledge and skills to be able to
use the information collected (National Association for the Education of Young Children &
National Council of Teachers of Mathematics, 2002). A teacher needs to have knowledge in
mathematical development in preschoolers and provide a variety of methods to assess
preschoolers to be successful.

Special Considerations

One method of instruction is not going to work with all children. Today many preschool
programs include children with special needs, English language learners, children with low SES
or a combination of all of these at-rick factors. Instruction may need to be different for some of
these children based on their learning profile. Clements and Sarama (2000) found that poor
informal mathematics knowledge at a young age may lead to deficiencies in later achievement.
Children’s future achievement is at jeopardy if they do not receive appropriate instruction.
Instruction should include all of the teaching strategies framework components for
quality preschool mathematics instruction, as shown in Figure 1. Special considerations beyond
these components may also need to be considered. Children who are at-risk or with special needs
benefit from explicit instruction (National Mathematics Advisory Panel, 2008). In addition to
explicit instruction, further adaptations may be necessary. Notari-Syverson and Sadler (2008)
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suggest strategies such as simplifying a task, using rhymes, and incorporating favorite objects to
count to help teach mathematics. Researchers recommend naturalistic teaching for children with
special needs. Naturalistic teaching focuses on embedding functional skills through everyday
activities and routines, and builds on a child’s interests to most effectively instruct. Both explicit
instruction and naturalistic teaching should be used with children who are at-risk or have special
needs.
Regardless of special considerations child has, teachers need to look at the individual’s
responses to instruction in order to determine what kind of instruction to provide in the future. If
an at-risk learner is doing well, then stay the course; if as at-risk learner is not making adequate
progress with current program of study, then make adjustments. These can involve changing
goals, teaching strategies, group size, materials, providing additional practice (dosage), and or
provide explicit instruction. The NCTM Standards book mentions the need to identify students
who are at-risk for failure in mathematics and recognize that “some children will need additional
support so that they do not start school at a disadvantage” (National Council of Teachers of
Mathematics, 2000, p. 75). In the effort to effectively educate all children, it is essential for
teachers to identify how a child learns and what skills they need to be successful.

Conclusion
Research of teachers’ beliefs about teaching mathematics is limited and few studies have
been conducted about mathematics and teachers’ beliefs in preschool. Studies have tended to
focus on general education of preschoolers. Kowalski et al. (2001) investigated what teachers
believed was important to teach, rather than focusing specifically on the learning of math skills.
The authors reported that math knowledge and skills were not as important to teach as social-

45
emotional competencies. Lee and Ginsburg (2007) focused on teachers’ beliefs about instruction
with different SES populations in the area of mathematics. The limited research has been
conducted by many of the same researchers. As a result of these limitations, a realistic picture of
teachers’ beliefs regarding effective instruction may not be apparent.
Furthermore, much of the research cites the first version of the DAP book (Bredekamp &
Copple, 1997), while a revised, more comprehensive definition of DAP was put forth by the
NAEYC twelve years later (Copple & Bredekamp, 2009). The revisions in DAP might change
the conclusions researchers have made previously. With the shift from child-centered vs. teacherdirected to a combination of both, teachers may have different views on how to educate children
on mathematics. It is also important to recognize that a child’s early experiences and
development of math skills at a young age are important precursors to later math success. With
increased attention on outcomes and more funding being allocated to preschool education, more
people are interested in how to teach children mathematics effectively.
In the future, research is needed to help establish a teaching model for mathematics in
preschool education. It is evident that preschool education is important for child development.
However, with varying types of preschool programs and expectations, key universal strategies
and supports need to be established. Teaching mathematics needs to become a priority in the
education of preschoolers. Researchers need to continue their studies as well as expand on the
research already conducted in order to help achieve the goal of increased early mathematics
learning.
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CHAPTER 3
METHODOLOGY
The purpose of this study is to examine preschool teachers’ beliefs about teaching
mathematics as well as how they teach mathematics to preschoolers in a blended classroom
setting. Two focus group sessions were conducted. In addition, a qualitative case study was used
to focus on two blended preschool classrooms within a large suburban public school system in
Illinois. The study aimed to develop insight into how teachers plan for and deliver mathematics
instruction throughout the school day. This chapter provides an overview of the research design,
participants, data collection process, data analysis, and limitations of the study.

Research Questions

The following research questions guided this study:
Purpose 1 - Examine teacher beliefs about teaching mathematics in the preschool years.
A. What mathematical experiences and beliefs of the teachers may have impacted their
teaching of preschool children?
B. What mathematical knowledge and skills do teachers believe young children should
acquire during the preschool years?
C. How do teachers select and plan for which mathematical skills to teach?
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D. What strategies do teachers believe are effective in helping preschoolers acquire
mathematical knowledge and skills?
Purpose 2 - Provide an in-depth examination of how teachers help preschoolers acquire
mathematical knowledge and skills in a blended setting.
A. How do teachers help preschoolers acquire mathematical knowledge and skills?
B. When do preschool teachers teach mathematics knowledge and skills?

Research Design
A qualitative research approach was used to provide an in-depth description of teachers’
beliefs about teaching mathematics as well as the practices employed to teach math skills in
preschool classrooms (Mertens, 2005). This study contained two parts: a two-session focus group
and an observational case study with two individual teachers. The focus group sessions
concentrated on a group of teachers’ beliefs about teaching mathematics, what preschoolers
should be taught and how mathematics should be taught. In addition, an observational case study
was utilized to examine two individual preschool teachers’ beliefs and mathematical practices
with preschool children in two blended classroom settings.
The focus group was assembled to assist in answering Purpose 1 of this research study.
The focus group included blended-classroom preschool teachers. The focus group allowed the
researcher to gain knowledge on a specific topic from people who have an interest or knowledge
in that topic (Merriam, 2009). It also allowed the researcher to collect a large amount of data in a
short amount of time. Using a focus group initially helped the researcher gain information to
assist with the next step in research, a case study with two observed teachers. The participants in
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the case study were selected from the focus group. The focus group also allowed for the
researcher to find participants who were typical teachers in the program where research was
conducted.
The second component of the research process was a case study analysis of two
participants from the focus groups. A case study is an in-depth description of an analysis of a
bounded system (Merriam, 2009). A bounded system is “a single entity, a unit around with there
are boundaries” such as a single classroom or teacher (Merriam, 2009, p. 40). A case study
allowed the researcher conduct an in-depth exploration of a program, event, activity, or process
involving one or more individuals (Stake, 1994). A researcher uses a variety of data collection
methods over a designated period of time while conducting a case study (Stake, 1994).

School District

A large, Illinois suburban school district served as the setting for this study. The school
district services approximately 30,000 students and includes one preschool, 21 elementary
schools, seven middle schools, three high schools, and one alternative high school. The district
covers parts of two counties and four large suburbs in northern Illinois. At the time of the study,
the district serviced the following demographic groups: 55% White, 9.3% Black, 10.2%
Hispanic, 21.2% Asian, 0.02% Native American, and 4.1% multiracial/ethnic. According to the
most recent school report card, the drop-out rate is 0.6%. The low-income rate for the district is
19.1%, and the limited English proficiency rate is 5.3% (Illinois District Report Card, Illinois
State Board of Education, 2011). The homeless rate is 0.5%. In addition, the percentage of
children in the district with Individual Education Plans is 10.8%. The district began
implementation of the CCSS in mathematics during the 2012-2013 school years.
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Preschool

The preschool in which this study was conducted is located on the first floor of the
district administrative offices. It opened in 1998. The preschool currently is housed in two
buildings. Located within the preschool building are 24 classrooms, while one federally-funded
Title 1 (U. S. Department of Education, 2004) classroom is located at a district Title 1
elementary school. The preschool has five different types of classrooms: six directed-teaching
classrooms for children with autism, two self-contained cross-categorical rooms for children with
severe disabilities, one bilingual classroom for Spanish-speaking children, two Title 1-funded
rooms, and 14 blended classrooms.
The directed-teaching classrooms use a specific teaching technique based on
communication programs and use Applied Behavior Analysis (Autism Speaks Autism Treatment
Network, 2015), whereas the cross-categorical special education rooms use a variety of teaching
methods based on the individual needs of the students in that classroom. The bilingual classroom
is state-funded and provides preschool for native Spanish speakers who qualify according to the
funding criteria. The preschool also has two classrooms funded by federal Title 1 funds. The
federal government provides the money based on government-determined eligibility. The
students in the Title 1 classrooms are selected based on need, and whether or not their
kindergarten school is a Title 1 school. The blended classrooms found at the preschool each
include 11 or fewer children that pay tuition to attend, six or fewer students with special needs,
and two or fewer children that attend preschool through grant money based on financial need.
The bilingual, blended, and Title 1 classrooms use The Creative Curriculum for Preschool,
Volume 1: The Foundation (Dodge et al., 2010) in their classes.
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The children with special needs have a variety of disabilities. The preschool also services
children with speech and language disabilities through itinerant services located at the preschool
three elementary schools. There is also a phonological classroom for children that have severe
articulation needs. In addition, children in self-contained classrooms may have opportunities to
experience blended classrooms.
Unlike elementary school, public preschool has children regularly entering the program
throughout the school year. In accordance with federal guidelines, once a child turns 3 all special
education services are transferred from early intervention programs to public preschool
programs.
The focus of this study was the blended classrooms consisting of 9-11 tuition-paying
children from the community, five to six children with an individual education plan, and one to
two children who attend school on a pre-K at-risk grant from the state. The blended classrooms
had children ranging from 3 to 5 years of age. Each blended classroom had a teacher certified in
general education with an endorsement in special education for preschool. The classrooms have
two teaching assistants, as well as a speech and language pathologist, occupational therapist, and
physical therapist assigned to service children in need as well as assist the teacher with planning
and questions they may have. In addition the preschool has two teaching assistants who help with
the English-language learner (ELL) program because the school has over 20 children speaking
Telegu and Arabic. The researcher currently teaches at the setting in a blended classroom.
At the time of the study, the preschool serviced 790 children. The number included 100
children who receive itinerant speech services. The other 690 students were enrolled in the 2½hour preschool program. The program currently is not required to publicly report demographics
such as enrollment ethnicity and number of ELL learners to the state; however the preschool
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does collect information on the percentage of ELL students attending the preschool. The
ethnicity of the students attending the preschool was not available to the researcher. The
preschool reports the percentage of children that are ELL; and the number of children with an
IEP, those attending with grant funds, and tuition-paying students. At the time of the study,
school’s population consisted of 29% students with an IEP, while 32% of the children qualified
for ELL services. Among the 32% who qualified, there were 35 languages spoken. The school
has 21% attending based on Title 1 and Preschool for All funds, while 35% attending pay tuition.
In contrast to the rest of the district, the preschool has a higher percentage of both ELL students
and children with IEPs attending the school. Enrollment in the classrooms funded with Title 1,
bilingual, and through state continues until the classes available are full.

Focus Group Participants

There were 8 participants in attendance at each focus group session. The first group had 1
participant who only attended the first session, and the second group had a participant who only
attended the second session (see Appendix B). Seven participants attended both focus group
sessions. The participants were selected based on a convenience sample due to their being
readily available to participate (Mertens, 2005). A convenience sample is when a researcher
selects participants based on the “convenience” for the researcher (Merriam, 2009). The
convenience in this study is based on the location and availability of participants at the
researcher’s school. The selection process included the researcher asking for volunteers at a
teacher discipline meeting in April of the 2013-2014 schoolyear. In the study preschool, a
teacher-discipline meeting occurs approximately once a month in order for the teachers in the
school to discuss items relevant to their disciple. During this time, other disciplines such as

52
speech and language pathologists and occupational and physical therapists meet together as well.
The researcher explained the focus of the study to the staff and discussed how the participants
would be involved. Each participant was provided an informed consent form.
The participants were all teachers in blended classrooms at the preschool. One participant
had a self-contained classroom for one session and a blended program for the other session. All
participants had at least a bachelor’s degree in early childhood education as well as a special
education endorsement for preschool. Seven had master’s degrees, and one anticipated finishing
a master's degree by the end of the school year. Three had an ELL endorsement. The number of
individual teaching experience years ranged from 2-23. The average years teaching was 11. Only
two teachers in the group had taught another grade other than preschool. The years working at
the preschool ranged from 2-14 years. Two teachers taught in other types of classrooms besides a
blended classroom at the preschool. See Appendix B for more details on the focus group
participants.

Case Study Participants

There were two individual participants selected for observation in this case study. Both
also participated in the focus group sessions. The researcher chose the two individual participants
based on availability and willingness to participate. In addition, the participants that volunteered
were similar to the other participants in the focus group. The researcher chose not to accept one
volunteer based on beliefs that were not the norm of the majority in the focus group sessions. To
provide a variety of insight into the topic, the researcher also looked at teaching experience in
order to obtain two participants that were different in teaching experience and the number of
years at the preschool.
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Similar to the focus group, a convenience sample was used based on the location and
availability of participants at the researcher’s school. Both participants were female, as only
female teachers were available in this setting. Each participant was provided informed consent
forms.
“Ally”
“Ally” had been teaching at the preschool for 2 years. Her previous experience was in
the childcare field as a teacher of toddlers and later as a director for 7½ years. She had a
bachelor’s degree in early childhood education with endorsements in special education and ELL.
All her experiences in teaching preschool had been at the preschool where this study was
conducted. “Ally” had worked with two different collaboration teams in the 2 years she has been
at the preschool.
“Maya”
“Maya” had been teaching at the preschool for 10 years. She had previously taught a
year of kindergarten in another district. She had a bachelor’s degree in early childhood education
with an endorsement in special education. “Maya” also had a master’s degree in special
education that in addition to preschoolers allowed her to teach children special needs in
kindergarten through high school.

Data Collection

The data collection strategies used for this study included focused interviews during two
focus group sessions, individual interviews with the two case study teachers observed,
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observations of the classroom environment and interactions between teacher and children,
photographs of the classroom environment, and document reviews of lesson plans of the
participating teachers. The data collection process occurred during the 2013-2014 school year.

Focused Interviews

Two sets of focused interviews were used during the study. The first set addressed the
focus group sessions. The second set addressed the individual interviews with case study
participants. Focused interviews as defined by Yin are interviews which “may still remain openended and assume a conversational manner, but you are more likely to be following a certain set
of questions derived from case study protocol” (2009, p. 107).

Focus Groups

The focused interviews began with the two focus group sessions. A list of main questions
was used in addition to probing questions available to the researcher (Appendix C). The first
session focused on teachers explaining their beliefs on what preschool children should learn in
mathematics and how preschoolers acquire math knowledge and skills. The second focus group
session addressed the teachers’ beliefs about which skills should be taught and strategies to use
to teach mathematics skills. During both sessions teachers were able to discuss the answers
through cross-talk with each other and agree or disagree with what was being said.

Case Study Participants

The case study focused interviews were used to gather descriptive data in the participants
own words to assist the researcher in examining how the participant interpreted a section of their
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world, in this case math instruction (Bogdan & Biklen, 2007). The researcher conducted four
interviews throughout this study with the case study participants. The interviews lasted
approximately 15-20 minutes each (see Appendix D). In the case of Maya, only three interviews
were conducted as only two observations took place due to the lack of availability of a substitute
teacher for the researcher. The researcher recorded all interviews with a digital voice recorder
and transcribed the recordings in order to create an accurate transcript of the interviews.
There was an initial interview with each of the two teachers to discuss background
information and obtain information about the teachers’ beliefs about teaching mathematics and
personal experiences in learning mathematics as a student. The background information included
educational history, teaching history, and beliefs on what and how to teach preschoolers
mathematics. Additional interviews occurred after each observation in the classrooms. During
those interviews, teachers helped the researcher analyze photographs taken during the
observations, elaborated on lessons and interactions conducted during the observation, and
reviewed field notes provided by the researcher. The participants were able to reflect on the
observation and add addition input to the research. The additional information included
information about assessment results, explanation of activities, or clarification of groups the
teacher created. During the final interview, the researcher gave the participants an opportunity to
review the results and final notes of the data collected. Ally had four interviews: one initial and
three after each observation. Maya had three interviews; one initial and two after each
observation.
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Observation (Field Notes)
An observation “consists of gathering impressions of the surrounding world through all
relevant human faculties” (Adler & Adler, 1994, p. 378). A detailed account of the occurrences
in the classroom can be obtained through observations. Bodgan and Biklen (2007) described two
types of field notes: descriptive and reflective. Descriptive observation notes paint a picture of
the observation site, while reflective notes give the researcher an opportunity to reflect on what
was actually observed and how it relates to the study. The six areas addressed through
observations include portraits of subjects, reconstruction of dialogue, description of physical
setting, accounts of particular events depiction of activities, and observer’s behavior (Bogdan &
Biklen, 2007). During the classroom observation the researcher collected data about what
happened throughout the classroom session. Descriptive observations included teacher dialogue
and activities during whole-group, small-group, and individual interactions. The researcher
observed mathematical instruction in the classroom by following the teacher and observing her
interactions with the students as well as observing the environment in the classroom.
The researcher’s role in the classroom was “observer as participant” which allows the
researcher’s intent to be known and participation in the activities are secondary (Creswell, 2009:
Merriam, 2009). Observations occurred over a 5-week period in each classroom. Three
observations took place over a 2½-hour classroom session during the afternoon in Ally’s
classroom. Two observations occurred in Maya’s morning-session. The time of day in each
classroom was consistent across the observations. The observation tools are found in Appendix
E.
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The researcher used a laptop to collect field notes during each observation and hand
wrote field notes when the classrooms went outside for motor time. Reflective and descriptive
notes occurred during the 2½- hour observation as well as when the researcher was transcribing
the notes in a word processing program after each observation.

Documents

The researcher collected a copy of lesson plans at the end of each observation from Ally.
Maya’s plans were not made available to the researcher; she as she had discarded them prior to
observation. Documents such as lesson plans were used to “corroborate and augment evidence
from other sources” (Yin, 2009, p. 103) such as observations and interviews. The lesson plans
provided the researcher insight into what occurred during the observation. Personal documents
can be a “reliable source of data concerning a person’s attitudes, beliefs, and view of the world”
(Merriam, 2009, p. 143). The lesson plans helped identify math skills and activities that the
participants planned for the classrooms.

Photographs

Photographs were taken by the researcher before, during, and after each observation in
the participants’ classrooms. The subjects of the photographs were activities, materials, and
child-produced work from the classroom. The number of photographs was determined by the
number of mathematic activities being addressed in the classroom. When the researcher
recognized mathematics occurring, the researcher took a picture. The photographs were used to
add detail to written observations of the classroom. Photographs provide a “means of
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remembering and studying detail that might be overlooked if a photograph image were not
available for reflection” (Bogdan & Biklen, 2007, p. 151).
The photographs also assisted the researcher during post-observation interviews with the
participants. Described as “photo elicitations” by Harper (2002, p. 13), the photographs helped
stimulate conversation with participants. The researcher showed the participant the photographs
to encourage conversation about the activities and events that took place during the observation.

Data Review

Table 1 describes how different data sources were used to answer the research questions.

Table 1

Purpose 1: Examine teacher beliefs about teaching mathematics
in the preschool years.
Research Question A: What mathematical experiences and
beliefs of the teachers may have impacted their teaching of
preschool children?

X

Research Question B: What mathematical knowledge and skills
do teachers believe young children should acquire during
preschool years?

X

Research Question C: How do teachers select and plan for which
mathematical skills to teach?

X

X

X

Lesson plans

Observations

Photographs

Interviews

Focus session 2

Purpose/Question

Focus session 1

Data Sources
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Interviews

Photographs

Observations

Lesson Plans

Focus session 2

Focus session 1

Table 1 (continued)

Research Question A: How do teachers help preschoolers acquire
mathematical knowledge and skills?

X

X

X

X

Research Question B: When do preschool teachers teach
mathematics knowledge and skills?

X

X

X

X

Purpose/Question

Research Question D: What strategies do teachers believe are
effective in helping preschoolers acquire mathematical
knowledge and skills?

X

Purpose 2: Provide an in-depth examination of how preschoolers
acquire mathematical knowledge and skills in a blended setting.

Table 2 shows the data collection process, including the timeline.

Table 2
Data Collection Process
Data Collection Method

Process

Focus Group Session 1
Focus Group Session 2
Initial Interview

Gain knowledge about

First Observation

2 ½ hours in classroom
Take photographs
Collect lesson plans
Review photographs and field
notes with participants

Second Interview

Gain background knowledge of
participants

Dates
April 28, 2014
May 2, 2014
May 6, 2014
May 5, 2014

Participant 1
Participant 2

May 12, 2014
May 12, 2014

Participant 1
Participant 2

May 15, 2014
May 20, 2014

Participant 1
Participant 2
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Table 2 (continued)
Data Collection Method

Process

Dates

Second Observation

2 ½ hours in classroom
Take photographs
Collect lesson plans

May 22, 2014
May 20, 2014

Participant 1
Participant 2

Third Interview

Review photographs and field
notes with participants

May 27, 2014
May 29, 2014

Participant 1
Participant 2

Third Observation

2 ½ hours in classroom
Take photographs
Collect lesson plans

May 27, 2014

Participant 1

Fourth Interview

Review photographs and field
notes with participant
Finish reviewing all research to
clarify pictures, activities, and
observations

May 30, 2014

Participant 1

Data Analysis

The researcher began data analysis by verbatim transcribing recordings of the two focus
group sessions. She continued analysis during the interviews with the case study participants and
throughout classroom observations. As each transcription was completed, the researcher began
coding as detailed in the following paragraphs. Coding allowed the researcher to make sense of
the data collected (Merriam, 2009). Coding began at the start of data collection (Merriam, 2009;
Saldaña, 2009) and continued throughout the data collection period as well as after data
collection was completed. In addition, lesson plans and photographs were coded in the same
manner.
A two-cycle coding method was used. The first cycle allowed the researcher to “fracture
or split the data into individually coded segments” (Saldaña, 2009, p. 42). The second cycle
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occurred later in the data analysis process. It allowed the researcher to compare, reorganize, and
focus codes into more precise categories or themes. (Saldaña, 2009).
The first cycle of coding was an ongoing process throughout this study (Merriam, 2009;
Saldaña, 2009). Initial or open coding was used to begin the coding process. Initial coding
assisted in “breaking down qualitative data into discrete parts” (Saldaña, 2009, p. 81). With the
abundance of data collected, initial coding allowed the researcher to begin seeing patterns in the
data. In addition, initial coding permitted the researcher to be open to all possibilities (Merriam,
2009). It allowed for the researcher to start reflecting on data and begin taking ownership of the
findings (Saldaña, 2009).
As the researcher began initial coding, she used descriptive codes. Descriptive coding
“summarizes in a word or short phrase” the topic of the qualitative data (Saldaña, 2009, p. 70).
Descriptive coding helped the researcher to categorize the data and help with initial organization
of the study (Saldaña, 2009). It set the stage for the second cycle of coding. This coding method
continued as data were collected.
The second cycle of focused coding began when a majority of the data had been
collected. Focused coding reduced the number of initial codes created during the first cycle. The
goal is “to develop categories without distracted attention at this time to the properties and
dimensions” (Saldaña, 2009, p. 155). It also allowed for new codes to be constructed across other
participant’s data to enable to researcher to compare and transfer categories (Saldaña, 2009). The
researcher examined all of the previous codes created in the initial coding process. Focused
coding allowed the initial codes to be “reorganized and reconfigured to eventually develop a
smaller and more select list of broader categories, themes and/or concepts” (Saldaña, 2009, p.
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149). From the second-cycle focused coding the researcher developed themes and categories
from the initial codes to assist in developing the findings of this study.
In addition to the focused coding, the researcher used specific codes for the observations
during research. Specific codes were linked to the conceptual framework (see Figure 1). The six
teaching strategies for quality math instruction included in the conceptual framework form a
continual cycle of strategies that co-exist together. The specific codes were used to assist with
Purpose 2 of this study: Provide an in-depth examination of how preschoolers acquire
mathematical knowledge and skills in a blended setting. Coding of the observations was not
limited to the specific codes. Initial descriptive coding and focus coding were conducted in
conjunction with the specific codes. The researcher used the coding on an ongoing basis to
continue the data analysis process (see Figure 2).
Analytic memos were used to summarize themes and reflect on themes during the data
collection process. According to Saldaña (2009), analytic memos are used for many purposes.
The researcher used memos for writing about research questions, code choices, emergent
patterns, themes, and categories; problems and dilemmas in this study; and previously written
analytic memos. Analytic memo writing also assisted the researcher in discovering new codes
and categories and supplemented the coding process.
The researcher used analytical memos to gather thoughts during her research in
congruence with focused coding. It allowed the researcher to analyze the data in-depth and begin
to construct conclusions from the research. As the study progressed, analytic memos recorded
insight into the researcher’s thinking and ideas about the findings of this study. The notes later
supported and helped organize thoughts and ideas readily available during later analysis.
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All transcripts, including field notes, as well as lesson plans and photographs were
compiled in a research notebook organized by date of collection.

Credibility of Data Analysis

Two processes were used to support the credibility of data analysis in this study:
triangulation and member checks.
Triangulation uses multiple sources and methods in data collection to support
interpretations and conclusions in a study (Bogdan & Biklen, 2007; Merriam, 2009; Mertens,
2005; Yin; 2009). The researcher collected multiple sources of data: interviews, observations,
photographs, and lesson plans. Data triangulation was employed to allow for “corroborating the
same fact or phenomenon” from multiple sources (Yin, 2009, p. 116). Data triangulation
occurred when the researcher examined all of the data collected to ensure multiple sources of
data were reflecting the same findings. Triangulation allowed for the researcher to justify themes
as they became apparent (Creswell, 2009). The researcher reviewed field notes, interviews,
analytic memos, photographs, and lesson plans from this study to ensure the data were reflecting
the findings throughout.
Member checks allow the researcher to check accuracy of qualitative findings (Creswell,
2009). As observations were completed the researcher shared the field notes and photographs
with each participant. The participant had the opportunity to comment on the researcher’s notes
and photographs. The participant then voiced opinions on the accuracy of the description and
themes the researcher has discovered and made note of. If the participant disagreed with the
researcher’s notes, she had the opportunity to discuss and explain. Both the researcher and
participant came to agreement on any disparities.

64
Limitations

The following factors limited the ability of the researcher to generalize the outcomes of
this study to all preschool teachers’ mathematics teaching. First, the study took place in a
specific preschool with a unique classroom configuration of students with special needs, children
who are at-risk, and tuition-paying students. Second, only two teachers were studied in-depth
from one program/school in the same district. It is difficult to know if other teachers
program/school or district or state would have the same beliefs and practices. Similarly, it is
difficult to predict whether or not outcomes from other preschool settings in other locations
would be consistent with those of this study. The focus group only included teachers who taught
in the blended program of the preschool. Teachers who teach in Title 1, self-contained, and
bilingual classrooms may have different views based on the needs of the children they teach. The
finding may also be influenced by the participants’ education, overall duration of teaching
experience, years teaching in the program/school, and mathematical knowledge. In addition the
finding may be limited by the varying demographics of the children in the classroom including
ELL, SES, and the presence of special needs.
Second, this study was conducted during the end of the school year. Expectations the
teachers have of their students’ skills and capabilities at the beginning of the year may be
different from later in the year. Also, the study was conducted over a 5-week period. The
researcher may have observed more variety of teaching and units of study if the observations
spanned a longer period of time. In addition, teachers plan units of study through which they
teach skills. Some units of study may lead to more opportunities for mathematical instruction
than others.
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Finally, the researcher is currently a teacher in the building where the research occurred.
The researcher has a professional relationship with the participants and the district program. A
person unfamiliar with the program may be more aware, observant and objective with what is
occurring in the classroom. By being familiar with the program, the researcher may inadvertently
fail to observe important activities that occur in the classroom.

Summary

In this chapter the methodology of this study was outlined. A qualitative approach was
used in conducting the study. First, two focus group sessions were held to examine teacher
beliefs about teaching mathematics in the preschool years. Second, a two-case study method was
used to gather data through interviews, observations, and collection of photographs and
documents. First- and second-cycle coding was used to analyze the data. The credibility of the
study was supported by triangulation and member checks.
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CHAPTER 4
FINDINGS
The purpose of this study was to examine preschool teachers’ beliefs about teaching
mathematics and how they teach mathematics to preschoolers in a blended classroom setting.
The first purpose, examining teacher beliefs about teaching mathematics in the preschool years,
was separated into four areas: what knowledge and skills preschoolers should know; how
children acquired knowledge; which skills that should be directly taught; and effective strategies
for teaching mathematics to preschoolers. These areas were addressed during two focus group
sessions with teachers who worked in blended classrooms. The researcher also examined past
mathematical experiences of participants. During the focus group sessions and through the use of
individual interviews, knowledge about teachers’ own beliefs was gathered.
The second purpose, examining how teachers assist children in acquiring mathematical
knowledge and skills in preschool blended classrooms, was addressed through observations in
two individual teachers’ classrooms over a five week period. The researcher examined how and
when teachers assisted preschoolers in gaining knowledge and skills in mathematics. Interviews
were conducted with the case study participants: an initial interview and one after each
observation. The data was coded and organized into themes.
The themes that resulted from the study can be categorized by the following: teachers’
level of confidence in teaching mathematics; a consensus about which skills preschoolers need to
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be exposed to or directly taught; planning and preparation involved in teaching mathematics; and
the actual methods of mathematics instruction used in the classroom.

Level of Confidence in Teaching Mathematics
The themes about teachers’ background, level of confidence in mathematics, and feelings
about teacher preparation programs may have impacted the participants’ answers to the research
question Purpose 1-A, “What mathematical experiences and beliefs of the teacher may have
impacted their teaching of preschool children?”
Participants expressed different levels of confidence in their own math abilities as well as
in their abilities in teaching mathematics to children. The levels of confidence were related to
past experiences and teacher preparation. While the levels of self-confidence differed among
participants, all expressed the desire to learn more about mathematics instruction to become a
better teacher.

Background and Confidence

Participants varied in their perspectives on mathematics and on teaching mathematics to
young children. For the two case study participants, Ally and Maya, the researcher gained
knowledge of participant background and confidence predominantly through individual
interviews. Both Ally and Maya took required math classes such as algebra and geometry in high
school. Each also took the required classes for teacher licensure in the state. Illinois does not
specifically require math instruction for an licensure endorsement to teach at the early childhood
level, from birth to grade 3 (Illinois State Board of Education, 2015). While both participants
took math courses at their respective universities of study, neither took mathematics courses
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geared toward instruction of preschool-aged children. The grade level focus on teaching children
from kindergarten through primary grades. The teachers’ confidence in teaching mathematics at
the preschool level may have been impacted by the state licensure requirements and previous
mathematics courses.
In the initial interviews with Ally and Maya the researcher gained knowledge about their
previous math experiences. Each had very different backgrounds and different levels of
confidence with her mathematics ability. Ally went to a large suburban high school where many
types of math classes were offered and a majority of the students went on to attend college. Ally
stated during the focus group and in the first interview that, “I am not good at math.” Ally did
not feel comfortable with her own knowledge of mathematics learning and ability to teach math
to her students. She spoke of having a difficult time in high school and said that she took only the
required courses.
I am definitely not confident in some of the skills in how to teach because I lack math
skills. It is hard for me to explain base ten and stuff. It’s hard for me to teach that because
I don’t necessarily know the language to use. I know the math committee sent out the list
of language to use. Because I’m not like, I understand it. I know it but with my own
insecurities it makes it hard for me to want to teach.
Ally expressed concern with teaching math to her students. She stated concerns with
sending her students off with the wrong information going to kindergarten. “You don’t want to
like send kids off to kindergarten or send kids off into this world and mess them up - relearn
things.” Ally may not have felt capable or secure in teaching mathematics but she knew her
shortcomings. She stated during one of her interviews, “Geometry, which is awful, algebra and
geometry and then I was going to take statistics class in high school but I didn’t wind up taking it
because I probably would have liked it more than geometry and algebra”
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Despite her admitted shortcomings when teaching mathematics, Ally expressed desire to
become more fluent in mathematics, stating,
The one thing I wanted to keep before is the ten frame, in learning how to teach that
better. I want to teach it appropriately so I’m giving them the right words and the right
knowledge so that when they are in kindergarten they get it.
Ally had a goal in mind to help her students learn mathematics and be able to build on their
knowledge in the future.
Maya had a different experience. Growing up in a rural community, Maya explained that
not as many pre-college coursework options were available as were in urban schools, and many
of her fellow students did not attend college after high school graduation. Unlike Ally, however,
Maya was confident in teaching mathematics to her students. She did not express concerns like
Ally did. Maya said, “From what I remember, I think I always kind of liked math in high school
and stuff. I wouldn’t say I was overly challenged. I kind of remember always being interested in
math.” She continued to express that she felt confident in teaching mathematics to preschoolers,
I feel pretty confident. I feel pretty good. I think that if you can make it fun the kids get
into. Like I mean there’s really other than the 3 dimensional shapes. Some of that is sort
of more new to me to actually teach and talk about a rhombus instead of a diamond. But I
feel good.
Maya felt comfortable teaching math and comfortable learning new concepts to help her students
gain mathematical knowledge in the classroom. Maya also shared that she is open about learning
more related to mathematics. She shared, “I’m always interested in professional development.”
She is open to learning to improve math knowledge for her children.
Both teachers wanted to teach math the “right way” to their students. Each had different
experiences and comfort levels with math in terms of the subject. The participants each came
from different backgrounds, which may have contributed to their mathematics confidence.
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The participants in the focus group sessions shared some of the same feelings about
mathematics. The majority felt unsure of their math abilities. Although their backgrounds in
mathematics differed from one another, the teachers all took the same required courses for
teacher licensure. Many of the participants expressed similar concerns to those of Ally. For
instance, Rebecca expressed the same concern that Ally did about accurate understanding of
mathematics, “[it] kind of makes me hesitate sometimes too because I don’t want to teach the
wrong way.” She then continued to share she didn’t want students to, “have to relearn
something.” Rebecca was concerned with teaching the material correctly but knew she may not
have the knowledge in mathematics and lacked confidence in what she was teaching.

Teacher Preparation

Many of these insecurities may be derived from teacher preparation programs. Ally
shared that her teacher preparation, “maybe touched on it [preschool] briefly like in teaching
elementary.” Her program focused on teaching the elementary grades more and she felt it did not
prepare her for teaching preschool-aged children. Maya shared she could not remember her
teacher preparation in the area of mathematics.
In the focus groups, participants also expressed a lack of knowledge from the teacher
preparation programs they attended. Amelia shared,
I think everything I learned I learned from being an assistant here or watching other
teachers. Like it was through that. I don’t really remember. I think we did have a math
class in college but see I can’t remember what they even taught us there.
Many of the participants nodded their heads in agreement with Amelia’s statement. Rebecca
added that she is learning along with her students. As her students are watching a video about
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math, she is learning herself. “I find myself after starting a video I was almost training myself
first.”
Not all felt as unprepared after attending college, however. Cathy, who had recently
finished her master’s degree at a state university, had a more positive experience. “I would say
differently but I just went when I got my masters. I had a great teacher.”
Although most participants did not feel teacher preparation prepared them to teach
mathematics to preschoolers, they looked to other ways to learn about mathematics and better
their instruction. By using YouTube videos and sharing information with staff members, teachers
tried to make math instruction appropriate for preschoolers. Rebecca showed her interest in
learning more and realized the same tools she was using to teach her preschoolers helped her
learn too.

Math Skills Preschool Teachers Believe Should Be Learned in Preschool
The emphasis of the first focus group session addressed Purpose 1-B, “What
mathematical knowledge and skills do preschool teachers believe young children should acquire
during preschool years?” The researcher began with the open-ended question, “What do you
think are skills preschoolers need to acquire in mathematics during their preschool years?” The
participants readily shared answers pertaining to numeracy: “Rote counting,” “one-to-one
correspondence,” and “number recognition” As the answers dwindled however, the researcher
needed to use more specific questions to encourage participants’ responses. The researcher used
the NCTM content standards to help promote conversation around math instruction by asking
specific questions about each content standard. The content standards are as follows: numbers
and operations, algebra, geometry, measurement, and data analysis and probability (National
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Council of Teachers of Mathematics, 2000). The NCTM standards provided a framework for
organizing participants’ responses as summarized in Appendix A. In addition, Ally and Maya
further expressed their thoughts on math skills that preschool teachers should know during
individual interviews. The following provides information on each of the NCTM standards.

Numbers and Operations

Numbers and operations are the basis for math instruction in preschool. The NCTM
published The Focal Points in Prekindergarten in 2010 with the endorsement of the NAEYC
(Fuson et al., 2010). The book describes skills preschoolers should learn in all five content
strands. The Focal Points in Prekindergarten states that preschool teachers are responsible for
teaching early numeracy skills that begin the foundation for learning math in elementary school
(Fuson et al., 2010). In the focus group, the participants began with numeracy skills when
describing important mathematics skills for preschoolers. Participants believed verbal counting
and one-to-one correspondence were important for preschoolers to learn. They also understood
the hierarchy of skills that children should learn in numeracy. Amelia explained, “I think that
after rote counting would be one-to-one, knowing that everything has a number. From there
being able to tell you, ‘I have 5,’ And then recognizing the number five and then eventually
writing the numbers.”
“Counting and understanding that numbers have meaning,” added Ally. “I think you kind of
have to start with that and build on the foundations.” It was important to the participants that
children develop a strong knowledge of numbers in preschool.
In addition, the skill of subitizing was mentioned by one of the participants with others
agreeing. Alyssa shared, “Subitizing - knowing when there are many objects in front of them
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without having to count every single thing.” Having the ability to name the number of a set of
objects without counting was an important skill. Participants also felt counting verbally to 20 by
the time children left preschool and counting 10 objects with one-to-one correspondence were
important skills. Ally shared, “definitely counting and one-to-one correspondence, having a solid
foundation. If they can walk out of here doing both to at least 20, I feel good about that.” Ally
believed this led to a good foundation of skills before going to kindergarten. In addition, they felt
the concepts of “more” and “less” were important for preschoolers to understand. Cathy
believed, “I think one concept that is important for them to learn is the concept or more and
less.” Ally and Maya both shared the same information during individual interviews, “More and
Less,” and “Understanding most and least.”
Participants were able to name many number and numeracy skills important in preschool
math development. They named many skills that the “Focal Points” (Fuson et al., 2010)
included. The only number and operation skills not named by the teachers were addition and
subtraction and decomposing numbers. In preschool, addition and subtraction is described as
“using conceptual subitizing and cardinal counting to solve change-plus/change-minus and puttogether/take a part addition and subtraction situations” (Fuson et al., 2010, p.38). Children
would use objects or fingers to complete the tasks. Decomposing numbers is when a child
describes the number five by stating two and three make five. Participants did not describe or
share activities related to addition, subtraction, and decomposing numbers in either the focus
groups or during individual observations and interviews.
There were other skills associated with numbers and operations not mentioned as well.
Participants did not discuss learning written numbers or symbols from 0-10. However, during the
focus group, participants described activities done in their classrooms, and number identification
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was included. Rebecca describes an activity at a sensory table: “Fishing poles or fishing nets.
How many things to catch or if you have items with the numbers on them catch the number 2 or
the number 3.” Cathy added she uses a cupcake holder with numbers on them to count out the
correct amount of objects. “In the cupcake holder it says 1 – 12 and then I have red for
strawberry, blueberry, blackberry berries they had to put in there. So like 1, 3 berries they had to
put in there.” Both activities used number identification even if the participants did not expressly
indicate it. It is evident that they felt number recognition and number quantity relationship are
import mathematics skills for preschoolers. It was easier for them to discuss the actual activities
they use in their classrooms, than to specifically answer the question, “What mathematical
knowledge and skills do teachers believe young children should acquire during the preschool
years?”

Algebra

Algebra for preschool involves extending and creating patterns and sorting, classifying, and
ordering objects by size, number, and other properties (National Council of Teachers of
Mathematics, 2000). It was difficult for participants to answer how algebra is represented in the
preschool curriculum. When cued with the question, “In the area of algebra, is there anything
you think in those areas?” the first focus group session participants could not directly name skills
related to algebra. However, in the second focus group some described activities that were
related to the algebra standard. For example, Teresa described using a counting jar, “They were
taught patterning. They were taught sorting according to size, color, shape. It also depends on
what’s in there. Kind of what we’re going to be working on. So they know how to sort in groups
or we might say same family.”
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The skill of patterning was mentioned by a few other participants as well. However
CCSS in kindergarten do not include patterning, and the participants felt in the coming year the
emphasis on understanding patterns would diminish because kindergarten did not emphasize
patterning in instruction. Rebecca explains, “We don’t put much focus on patterning although
you can still teach the skill.”
The participants teach skills related to the algebra standard but are unaware of or unable
to verbalize how their teaching related to algebra. Many mentioned the skills when explaining
the activities in their classrooms, however. With patterning eliminated from Common Core,
however, the participants expressed that the skill would not be important as it was in the past.

Geometry

Geometry in preschool involves recognizing basic shapes such as circle, triangle, and
square, different orientations as well as describing two-dimensional and three-dimensional
shapes. In addition, preschoolers are exposed to terms such as sides, corners, and length to
describe two-dimensional and three-dimensional shapes. Also included in geometry for
preschool are learning positional words such as in, on, under, and next to (Fuson et al., 2010).
The focus group discussed identifying and naming specific two dimensional shapes:
circle, rectangle, square, triangle, rhombus, and oval. The teachers stated, “basic shapes,” and “I
think the basics are important like circle, square, rectangle, triangle.” The participants identified
labeling shapes and then describing the shapes as skills needed for preschoolers. They then
described the progression of learning shapes for geometry. First students labeled shapes and then
described the shapes.
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The participants also discussed three dimensional shapes. Three dimensional shapes are
taught for exposure by most teachers. Three participants expressed, “Just exposure.” To the
participants, exposure meant that the students would be shown and exposed to language and
activities without the expectation of mastery. Rebecca used a YouTube video, “Learn About
Shapes with Shawn’s Roller Coaster Adventure” which focused on the names of threedimensional shapes and two-dimensional shapes (Coilbook, 2013). She was the participant to
share specific instruction on three dimensional shapes.
The focus group did not specifically name learning about positional words such as “in,”
“next to,” or “behind” as a skill preschoolers needed for geometry. Cathy, however, shared a
YouTube video she uses about positional words. The channel Busy Beavers has a video called
“In, On, Under” (Kids English Kindergarten Songs, 2008). Cathy shared an activity with the
group even though she had not previously mentioned teaching spatial relations as an import
mathematical skill for preschoolers.
Participants believed learning two-dimensional shapes and describing them was an
important skill to master for preschoolers. Three-dimensional shapes were taught with no
expectation of mastering the names, however. Even though participants did not explicitly state
positional words were important skills, participants did mention teaching them.

Measurement

Measurement knowledge for preschoolers involves making comparisons by length and
volume (Fuson et al., 2010). Participants believed using comparison words is important for
preschoolers to understand. For example Amelia shared, “We normally just stick with you’re the
taller one or you’re short or things like that rather than the number.” Measuring with numbers
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and standard measures was not significant to the participants. The participants also discussed
measuring with nonstandard units of measurement. Kim stated, “It’s like we would measure even
measuring a block or something. How many cotton balls long is the block or how many
paperclips long is the block? Measuring different items with other items.” She exposed her
students to nonstandard units of measurement.

Data Analysis and Probability

According to the NCTM standards, data analysis and probability include sorting objects
and using the data for graphs as well as discussing what the data shows (Fuson et al., 2010). The
focus group believed that data analysis and probability in preschool was graphing information,
transferring information from data collection to a graph, and comparing information on the
completed graph. Maya used the following example:
I’m kind of looking for the transfer of information right. When we did a little survey on
rainbow day like what’s your favorite color we tallied them up and I wanted, I told them I
wanted to see the whole class. We put them in a graph so then we could see which color
had the most votes which one had the least that kind of thing. It’s more about like okay I
have this information. How are we doing? Here’s how we transfer over [the information].
Put one over here, one and then you have to put that in that box. Then looking at it as
most and least.
In contrast to the other focal points, data analysis and probability was not an area of
learning heavily emphasized in either the discussion with participants or in the NCTM Focal
Points (Fuson et al., 2010) although some of the participant did incorporate data collection and
analysis indirectly on occasion into teaching.
In summary, the skills the participants from this study believed should be taught are
organized in Table 3:
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Table 3
Summary of Math Skills That Participants Identified as Important
Content Standard
Numbers and
Operations

Skills Important to Teachers



Algebra





Geometry




Measurement




Data Analysis
and Probability





Skills Not Identified by Participants

Verbal counting to 20
One-to-one Correspondence to
10
Understanding More and Less
Subitizing
Patterning



Identify and label basic shape
o Circle, triangle, square,
rectangle, oval,
rhombus
Exposure to 3-dimensional
shapes
Using comparison words such
as tall and short, long, heavy,
light
Nonstandard units of
measurement
Exposure to measurement tools
Graphing with assistants
Comparing graph data-which
has more/less



Positional words-under, next
to, in, or on



Sorting objects



Written numerals or
symbols 0-10
Decomposing Numbers

Teachers were able to describe many mathematics skills that they taught in the classroom.
However, beyond numbers and operations, probing questions were needed by the researcher to
assist teachers in describing what additional skills preschoolers should learn. In their Principles
and Standards for School Mathematics (2000), however, the NCTM recognized numbers and
operations as the most important mathematics area for preschoolers to develop. It states that
“during the early years teachers must help students strengthen their sense of number, moving
from the initial development of basic counting techniques to a more sophisticated understanding
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of the size of numbers, number relations, patterns, operations, and place value. (p. 79)” The
teachers had an understanding of the importance of numbers and operations; however, they did
not express understanding or knowledge of all five strands of mathematics learning. Responses
to probing questions by the researcher did indicate more knowledge of the skills than they were
initially aware of.

Mathematics Curriculum in an Institutional Context
. To assist with answering Purpose 1-C, “How do teachers select and plan for which
mathematical skills to teach?” the participants elaborated on the sources used to locate skills that
were appropriate for preschoolers and themes developed in instructional context.
The participants had ideas about what to teach but were not confident that the skills they
taught were the “right” skills considering their institutional context. The participants discussed
the Illinois “Early Learning and Development Standards” (Illinois State Board of Education,
2013), the school’s own curriculum-based assessments (CBA), district report cards, and
messages from administrators in the program as it related to mathematics. In addition,
participants reflected on CCSS when addressing how students were prepared for kindergarten
The state’s early learning and development standards (ELDS) were revised in September,
2013 and are aligned with CCSS for mathematics and English language arts (Illinois State Board
of Education, 2013). They also contain standards for science, social studies, physical
development and health, the arts, ELL, home-language development, and social-emotional
learning. Public schools, private schools, day care centers, and home daycare settings are
encouraged to use the ELDS from the state as guidelines for instruction.
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In addition, the school’s CBA assesses skills beyond mathematics. It guides data
collection in the areas of social-emotional learning, language, fine and gross motor development,
cognitive development, literacy, and mathematics. The CBAs are derived from Teaching
Strategies Gold (Heroman et al., 2010). Teaching Strategies Gold is a state-approved assessment
published by the creators of Creative Curriculum and selected by the preschool study. It contains
36 objectives. The objectives focus on four major areas in child development: social-emotional,
physical, language, and cognitive. In addition, five content areas are addressed: literacy,
mathematics, science and technology, social studies, and the arts. Numerous objectives contain
dimensions that “guide teachers thinking about various aspects of an objective” (Heroman et al.,
2010, p. ix). There is also a tenth area to help teachers follow English-language acquisition for
English-language learners.
The process of designing the CBAs began when teachers, speech pathologists, and
physical and occupational therapists at the school decided which of the 36 teaching strategies
objectives would be prioritized for assessment. Their decisions were based on professional
knowledge of which objectives were important in their context. The CBAs are revised yearly as
needed based on input from the staff.
Formal data collection occurred in the fall, winter, and spring. Teachers then reported the
assessment outcomes on report cards given to parents of children attending school by paying
tuition and children attending preschool on grant funding. Children with special needs do not
receive report cards. They receive goal updates based on their IEPs. During the 2013-2014
school year children received report cards in the winter (January), and in the spring (May). As
shown in Table 4, the report cards do not share all of the data that was collected on the CBA.
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Table 4
CBA and Report Card Skills
Skills

Curriculum-Based
Assessment

Report Card

Verbal Counting:
3-year-old – 0-10
4-year-old – 0-20
One-to-one correspondence:

X

X

3-year-old – to 5
4-year-old – to 20
Label numbers:

X

X

3-year-old – 0 to 5
4-year-old – 0 - 10
Connect numbers to objects:

X

X

3-year-old – to 5
4-year-old – to 10
Spatial relations
Understands Shapes:

X

3-year-old – Identifies a few
basic shapes
4-year-old - Identifies and
describe basic two and three dimensional shapes;
recognizes basic shapes when
presented in a new orientation
Demonstrates Knowledge of
Patterns:
3-year-old – Copies simple
repeating AB patterns
4-year-old - Extends and
creates own A-B patterns

X (Informal Data Collection)

X

X

X

X

Participants identified a number of sources for their curriculum choices. During the focus
group, Maya stated, “Early Learning and Development Standards - That’s really where I figure
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out what to do.” Maya used state standards to guide her teaching and the skills that should be
taught. Alyssa chose skills that the teachers’ assessed. “You know looking at what we are
assessing. Our CBAs. That’s really you know what I target. I don’t know if it is right or wrong.”
Alyssa looked at the school’s CBA to plan math lessons focusing on the skills that are listed in
the CBA. She was unaware if the skills on the assessment were the appropriate ones to be
focusing on to teach her students. Later in the focus group, she stated, “I still don’t know.” Ally
agreed with Alyssa. “That’s what it was for me too. Going by what we take data on. Thinking
okay well it’s on the report card. It must be important. CBAs – I must have to teach this.” Ally
agreed with Alyssa. Ally and Alyssa used the assessment tools to tailor their instruction. The
skills listed on the report card and CBAs were the ones that the participants most focused on as
relevant mathematics skills to teach the preschoolers.
In addition, participants discussed administrators and coworkers as sources for
mathematics curriculum choices. Rebecca spoke about how administrators changed what she
taught.
I know years ago some classrooms would teach calendar everyday but then some
classroom teachers were told not to teach calendar so I think there was some
inconsistency. I’m assuming still even now. What people are doing with those routine
circles. What’s okay and what’s not okay. I used to teach calendar and patterns and
numbers that way but don’t anymore.
Rebecca shared that “some” teachers were told not to teach calendar. Directives from
administration changed what and how she taught. Amelia added,
I think too that administration plays a part. Because I was told one year like calendar –
No! But I was really doing it more for the patterning and the counting and I explained
that I wasn’t really doing it for the days of the week. It was not my focus so I continued
to do it. But that was under a previous principal but I thought; I think this is important.

83
While administrator input was a factor, Amelia chose to continue what she believed her
preschoolers should learn and her way of teaching it. With Amelia and Rebecca, administration
had an impact on what and how to teach mathematics. One chose to go with her beliefs and the
other followed what administration asked of her.
Overall, participants shared that there were many sources influencing what they taught.
The sources came from ELDS, assessments such as the school report card and CBAs, and input
from the program administrators. The teachers were somewhat unsure about whether the sources
they chose were the correct ones. None of the teachers identified the NCTM recommendations or
the NAEYC expectations as influences on their curriculum choices even though the two national
organizations have clear statements about teaching math to preschoolers. Teachers had numerous
sources for information but were not sure which to rely on for current information on
mathematics for preschool. It was clear that having multiple sources may not always be helpful
for teachers.

Planning and Preparation
. For the teacher to answer Purpose 1-D, “What strategies do teachers believe are
effective in helping preschoolers acquire mathematical knowledge and skills?” it began with
planning and preparation. Planning and preparation for mathematics learning was influenced by
context. The context of planning and preparation for the preschool included Creative Curriculum
(Dodge et al., 2010), ELDS, Units of Study, collaborative groups, and assessments.
Planning and preparation started with the design of the preschool classroom and daily
schedule. The preschool where the researcher conducted this study had classrooms designed
around the Creative Curriculum 2010 edition (Dodge et al.) which included recommendations
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for a classroom’s physical arrangement and daily schedule. The classroom arrangement
contained centers such as sensory (sand and water) table, blocks, dramatic play, music, toys and
games, library, discovery, and art. It also included a large-group meeting area and tables for
snack and small-group activities. The daily schedules in the classrooms were similar across
classrooms consisting of table time, motor time, large-group time, and center time. Individual
classrooms varied schedules with snack time, adding an additional large-group time, or a smallgroup time. Table 5 is Ally’s daily schedule for her afternoon session as observed during
observations in her classroom.
Table 5
Ally’s Daily Schedule
Table Time

12:00-12:30

Large-Group

12:30-12:55

Center Time

12:55-1:50

Motor Time

1:50-2:15

Large-Group

2:15-2:35

Students work at tables while
waiting for all students to
arrive. Activities include
puzzles, books, pattern blocks,
and sorting materials.
Routine activities such as
counting students who are
home and school, reviewing
schedule for the day,
Students choose a place to
play. Teacher moves around
and interacts with students.
Students play at a designated
playground or ride bikes
weather permitting. Indoor
motor time occurs on days
when students cannot go
outside.
Focus on read aloud or
concepts introduced,
reviewed, practiced
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During classroom observations, Maya conducted snack time as a whole class and in small
groups during center time. She chose whole-group snack when a special event or game day
occurred and the class needed to be outside at a specific time. During Ally’s classroom
observation, she had small groups of children eat snack during center time. Her small groups
consisted of six to eight children. Maya had a small-group snack with four children. Each class
had two large-group times. Maya conducted small groups during one observation when the
speech and language pathologist was in the classroom for the day. She used the small-group time
to focus on language and literacy activities. Both schedules followed the preschool expectations
for a daily schedule. Daily schedules varied from each classroom but all contained large-group
time, motor time, table time, and center time. The daily activities and centers were planned by
collaborative teaming. Ally shared,
When we are meeting together as a collaboration team we plan. We pick what language
activities we are going to do, what math activities. Even on Friday we plan our stations.
There’s an art station, math stations, a language station.
Each teacher in the building belongs to a collaborative team that consists of three
teachers, a speech and language pathologist that is assigned to all three teachers’ rooms, and an
occupational or physical therapist. The teams meet about once a month at a scheduled time
period for an hour. The collaborative teams are based on the professional learning community
model designed by DuFour and Eaker (1998). Not all teachers’ collaborative groups work in a
similar process for planning. Cathy noted during a focus group session that during her
collaboration time the team addressed assessment results.
I think when we collaborate we talk about tests what the results were. You know like
these are areas that our group, within our unit of study, that I really need to work on with
several students. Number recognition or you know concepts or math order. We kind of
differentiate according to. We do that with our collaboration too.
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Collaborative teams engaged in planning by using units of study and assessment results
to plan for math instruction. Units of study at the preschool are themes or books a teacher
focuses on for an extended period. During this study, for example, Ally conducted a unit of study
on “Spring,” which focused around butterflies and flowers and a literacy unit based on the Laura
Numeroff books If You Take a Mouse to School (2002) and If You Give a Pig a Party (2005).
The participants have the freedom to select what unit of study or literature to use in their
classrooms. The school does not have required units based on themes or literature.
The participants used assessments gathered from each student and units of study to assist
with the planning for math instruction. The teachers used preschool numeracy indicators (PNI) to
measure numeracy skills three times a year for the preschoolers in their class (Floyd, Hojnoski,
& Key, 2006). There are four tasks to complete. The quantity comparison task asks the
preschoolers to identify which box has more circles. Oral counting has the preschoolers verbally
count. One-to-one correspondence presents 20 circles for the preschoolers to count. Finally,
number naming presents numerals 0-20 for identification in a random order. Other areas of math
such as naming shapes or patterning are evaluated by the teachers in a way designed by the
individual teacher. The majority of participants stated that they use the data collected for
planning purposes. Other math assessment data considered by the participants included CBA and
Teaching Strategies Gold (Heroman et al., 2010) as which included other areas such as geometry
and positional words.
Participants used the same weekly planning sheets. The plans are accessible to
administration and support staff to document the skills and center activities the class focuses on
for the week. Planning sheets are the equivalent to a lesson plan for a classroom. The planning
sheets include table time, circle or large-group time, small-group instruction, tiered instruction,
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center choice time activities, group time, motor time, and additional large-group time (see
Appendix F). They also include ELDS. The participants are supposed to highlight the standards
of focus for the week of planning. Evidence of highlighting was not collected by the researcher.
The information and activities on the planning sheet came from collaborative planning.
Ally shared the planning sheets used for the three classroom observations. The planning sheets
did not provide detailed information but general summaries of planned activities. For example,
when describing a block center the plans read, “Create bug farm.” For sensory table the activity
was, “Cutting fruit from The Very Hungry Caterpillar.” The plans did not detail the intended
learning outcome for each center. Appendices G-I are the plans Ally developed for her class
during the three observations.
Participants at the focus group sessions and during classroom observations activities they
developed relating to math to be used during their units of study. The activities could generally
be classified into two types. The first type of activity could be applied to any unit of study. The
activity was interchangeable with any unit by changing the materials involved. The second type
of activity was unit-specific. The activity could only be completed within the specific unit it was
designed for and was not interchangeable with other units.
During one of the focus groups, Jane shared an example of an activity that could be
adapted to any unit of study.
We had green Popsicle sticks with Velcro at the top and then there were dots zero
through ten on each Popsicle stick. Then they have to find the flower that goes on the top.
They have to find the number that matches that.
This example can be adapted to work in many situations. Instead of flowers and petals, a teacher
could use cars and wheels or dogs and bones. Similarly, Maya shared an activity for If You Take
a Mouse to School (2002) that can be adapted to use different materials.
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The kids have a piece of paper with two backpacks on it because we were doing If You
Take a Mouse to School so it was relevant. There is a ten frame at the top and the kids put
a numeral two on one of the backpacks and a numeral three on another backpack and then
they have to find or put two blue together with three yellow together and put them on top
and see two plus three is five.
The backpack activity example is also easily adaptable. The same activity could have flowers for
a spring unit or cupcakes for the book If You Give a Cat a Cupcake (Numeroff, 2008).
In her lesson plans for the second observation, Ally included an “Explore bugs with
scales” at the discovery center (see Figure 3). Children could have explored the use of the scale
with any type of sorting materials according to the unit of study. If the unit of study pertained to
farming, farm animals could be used to be weighed and sorted. Ally’s unit of study focused on
spring and insects. Based on her unit, she chose bugs as the material.

Figure 3: Discovery Center Activity.
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While many of the activities in a unit of study could be interchanged with other units or
themes, some were specific to a particular unit. For example, Rebecca and her class conducted a
post office unit of study. She shared, “When we are doing a post office unit and learning how to
count out pennies to buy stamps.” The post office example shows the teacher using a real life
experience to teach mathematics. The activity of counting out pennies to buy stamps could be
adapted to purchasing other items, but would be difficult to adapt to a unit on butterflies
During the second observation in Maya’s classroom, she had set up a birthday party play
scheme (see Figure 4) in the dramatic play area because the book for the week was If You Give a
Pig a Party (Numeroff, 2005).

Figure 4: Visuals to assist children in completing a birthday party play scheme.
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As part of the play scheme, students needed to bake a cake. Maya included materials in
her dramatic play area with recipes, cake mix boxes, utensils, bowls, a pretend stand mixer, an
oven mitt, ingredients in a play refrigerator for the students to use, and candles for the finished
cake (see Figures 5 & 6). This activity was not easily interchangeable all units of study.

Figure 5: Dramatic play center with materials for baking cake.
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Figure 6: Contents of dramatic play refrigerator.
The participants who were observed planned for their math instruction in different ways.
When asked by the researcher about how they planned and how they decided which skills to
teach, they had different answers. Ally talked about being global with her planning. “I start out
global by saying ‘I’m going to accomplish this, this, and this’. By the end, this is what I want
them to know. Then I kind of break it down and reflect.”
Ally addressed planning based on the needs of her students. Starting with the focus of the
unit, she then plans for skills based on data. “I mostly pick skills we are going to work on in the
unit and then based on the data. Then each week, I kind of pull out some of the skills.” As the
unit progresses Ally addresses skills based on her students learning. She explains that she begins
in a large groups, moves to small groups, and finally independent display of the skill. Ally uses
this strategy to assure her students are learning.
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Maya uses different methods when it comes to planning, and makes use of her teacher
assistants along the way. Her teacher assistants chose the materials for the table toy activity. She
explains,
Usually it is my two lovely assistants who pick things out. They sort of just go through
and see. We are constantly rotating. It’s really more of a rotation thing. We haven’t had
this out in a while. For the most part we keep it manipulatives for math and fine motor.
With her assistants’ help Maya chose the materials or activities on a rotating basis based
on the frequency of use. In addition, Maya “makes” herself a center three days a week. She plans
her activities based on, “data that I chose based on data that I know I need to collect.” Maya also
chooses activities that pertain to the unit of study. “To be honest with that one [Dog house Bingo
Game], I kind of just did that because it pertained to our unit of study. I just had the materials
and went with it. It worked.”

Figure 7: Dog Bingo Game.
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Ally and Maya shared similar ways to plan. Each was part of a collaborative team. The
teams planned units of studies together. The teams also examined data from assessments and
used the information to plan. Both participants designed instruction with intentionality and the
needs of their students in mind. The school allows each participant to place some individuality in
their planning. Even with individuality, the teachers planned according to the guidelines the
school has established.

Methods of Mathematics Instruction

Participants readily shared what they believed preschoolers should be taught in the area
of mathematics. They also shared how they selected the skills they taught. It was more difficult
for the participants to express how to teach mathematics skills to preschoolers. When asked for
specific ways to teach mathematics the participants shared short one or two word phases. Amelia
and Kim answered, “Hands-on.” Neither explained what hands-on teaching was or elaborated
with examples. Alyssa shared, “I think it is through play,” though she did not have confidence in
her answer and did not explain what teaching through play entailed.
The participants struggled when expressing strategies for teaching mathematics skills.
Participants were more comfortable sharing activities and routines they conducted in their
classrooms. The participants were able to elaborate on two specific circumstances when direct
instruction was used to teach math. The two specific times the participants used direct instruction
were during circle time and pre-teaching the use of materials. However, the researcher also
observed a strategy not mentioned by participants, that of intentional teaching. Participants did
not name intentional teaching as a strategy but evidence of intentionality was present during the
focus group discussion as well as the classroom observations.
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Direct Instruction Strategies

Large-group time and pre-teaching of materials and activities were the times when the
participants most used direct instruction strategies. Direct instruction is defined as “situations in
which teachers give information or present mathematics content directly with children,”
(National Research Council of the National Academies, 2009). According to Moomaw (2011)
large-group time is designed for a teacher to introduce concepts and activities, highlight smallgroup activities before they are implemented or follow-up on previous instruction. It is also a
time for teachers “to reinforce mathematics concepts through songs, books that involve math,
and rhyme or movement” (Moomaw, 2011, p. 4). Circle time and the pre-teaching of materials
and activities are ways to appropriately implement direct instruction.
Circle time occurs when all children gather in a large group for routine activities that
occur every day. Circle time can also be used for large-group instruction of skills and story
reading. The focus group and the individual observations shared circle time routines that
encompassed mathematics skills. Amelia explained,
I think a lot of it [instruction] is at my first circle. We first count the kids. I use the
computer. So the circle helper counts and says, “There are three kids at home and 16 at
school.” So we do some type of movement and we pick one. We work on more and less
at circle depending on the question of the day. I always have the question. They’ll come
up and move their picture. Which side has more, which side has less and will talk about
it. So I do a lot of it during my first circle. I feel like we are always counting. The
calendar will have patterns or right now we are doing letters on the calendar instead of a
pattern. I feel like that first circle is where I do a lot of that whole-group large-group math
instruction.
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Amelia addressed oral counting, patterning, more and less, and number identification in one
large-group instruction setting. She also added movement such as jumping to accompany verbal
counting. It was repetitive and occurred daily for the children to have practice. Cathy added,
I do the same but I also use visuals too along with our counting. Along that line where we
want to talk about you know this isn’t one and one it’s ten and one. I’d show them a tens
frame and then I lay these out at the table. [Laminated cards with two tens frames on
front with dots in some of the boxes]. The children need to count the dots and write the
number. The answer is on the back of the card. I lay these out at the table but you can
also write the ten and the four and double check. Giving them the exposure to seeing
what’s going to be presented them. So like today if we had 14 kids. We talk about ten and
four. We practice writing it in the air and then I show them on the board.
Cathy incorporated place value into her circle time. She included the use of tens frames to assist
in showing place value. Tens frames are 2 by 5 grids that assist children in learning place value
and subitizing (see Figure 8).

Figure 8: Sample of an empty tens frame.

In addition, Cathy added a movement component during verbal counting of how many
children attended school that day. “We do something for the 13 kids that are there. We’ll do 13
jumping jacks or some kind of movement.”
Jane discussed how she incorporated mathematics in a syllable counting activity at circle
time. “My sound jar when we are doing the syllable segmentation. I have four boxes, ‘Which one
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do you think is going to have the most today? Which one is going to have the least?’ After we
always go through and count how many words are in each one [jar].” She used the activity in
addition to learning about syllabication. The students were counting with one-to-one
correspondence, comparing more and less, and estimating which word will have more syllables.
Teresa also talked about a strategy she used at circle time. “It’s kind of like the counting
jar too using, ‘Is it more today than yesterday?’ Then, ‘Yesterday we had 10, today we had three.
Do we have more now?’ Kind of bringing in today, tomorrow to talk.” She was able to teach
about the concept of time with preschoolers as well as more and less.
When observing in Ally’s and Maya’s classrooms the researcher was able to watch a
routine circle time over multiple observations. As with the participants in the focus group, Ally
and Maya incorporated mathematic skills during this time.
Ally had many routine activities related to mathematics. She began her circle during each
observation going over the daily schedule. She used visuals and discussed the order of activities.
Let’s talk about our day. The first part of our day was table toys. The second part of our
day is circle time. The third part of our day is center. The fourth part of our day is motor.
After motor time we’ll have circle time. What is the last part of our day?
Ally used ordinal numbers with her students each day. She also included counting the parts of
the day. “Let’s count to see how many parts of our day. 1-2-3-4-5-6-7.” As she counted aloud
she wrote the numerals above the schedule. Ally used verbal counting and one-to-one
correspondence during the activity by touching the visual schedule and encouraging her class to
count along. She included written numerals as she counted.
When Ally’s students entered and finished completing entrance routines, they went to the
computer touch screen to move their name on a Smart Notebook. There are two columns, one
labeled home and the second labeled school. The students’ names are listed under the home
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column. There are numerals from 0-16 under the two columns to match with the names in each
column home and school. The students moved their names to the school side when arriving at
school. When the students finished discussing events of the day, Ally selected a student to count
how many students were at home and how many students were at school. She used questions
such as, “What side do you think is going to have more? This side is going to have less? [Ally
pointed to the side while asking the question.]” The last routine activity at circle time was when
Ally selected a student to do the “exercise of the day”. The exercise of the day was chosen from
a list of movements the physical therapists in the building recommend for preschool-aged
children to benefit their gross motor development. The same exercise of the day was repeated for
the school week. The student was able to select a number to represent how many times the
exercise is done. For the first observation the student selected the number 12. As the students
performed a heel-raise exercise they counted to 12 and then counted backwards from 12. This
routine was observed on every visit.
During the second observation, a student chose the number 22 for a trunk-rotation
exercise, and during the third observation, the student chose 20 for a toe-raising exercise. During
each exercise, the students counted forward to the selected number and backward to one.
Ally had many mathematics skills present in her daily circle activities. She included
verbal counting, counting with one-to-one correspondence, number recognition, and more and
less. The mathematics skills taught were numeracy skills. The students performed counting
forwards and backwards to one. She was able to change the expectations based on students’
abilities or needs and ask probing questions to help the students answer correctly. During the
first observation, a student was able to count and find the numeral that corresponded to the
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number. During the second observation, Ally assisted the student by physically holding that
student’s finger during counting to simulate one-to-one correspondence.
Maya had her own circle time routines. When the students walked to circle, they found
their seats by consulting a chart with shapes on it (see Figure 9). Each shape had a student’s
name next to it. Maya changed the placement of the names, “once a month or once every 2
months maybe.” Once students were seated, Maya began her circle time by making
announcements about the day and using the calendar to help. She began with “Yesterday was
May 11th. What comes after 11?” Many students shouted, “Twelve!” Maya put the number 12
on the calendar. “Let’s do jumping jacks today.” The students then stood up and did 12 jumping
jacks to count up to 12 as a class. Maya added when the students reached number 11, “One
more!” She led the instruction by putting the calendar piece on herself and then led the students
in a motor activity which included verbal counting to 12 while completing jumping jacks. The
number of repetitions was based on the calendar date for that day.
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Figure 9: Seating chart for circle time.

During the second observation, events were added to the calendar routine and Maya said,
“As you see on the calendar, today is game day. The plan is to go to the field and play sports
games. That is our special activity. If you look on our schedule, you will see our special activity.
We need a new number. Yesterday was 19.” A student shouted 15 and Maya responded, “We
already have 15.” Maya started to count from 15 and children were able to produce the number
20 after saying “19”. During this observation Maya did not lead a motor movement to count to
the number 20. At the end of circle time the students transitioned to center or choice time. Maya
had a Smart Notebook created for the Smartboard to assist in choosing centers. Each center
picture had a set of dragonflies underneath to show how many students could play at that center,
ranging from 1 to 4. As the children selected, the dragonflies disappeared with their touch on the
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SmartBoard. The students could visually see if the center still was available and how many more
children could play there. This process encouraged subitizing of numbers. The students could
look at the dragonflies under the picture and state the amount without counting.
Maya used the calendar (Figure 10) to teach number order, number recognition, and
verbal counting. She included a motor activity while verbally counting during the first
observation. She also demonstrated counting by starting to count from 15 during the second
observation.

Figure 10: Calendar used at circle time.

Routine circle time was a component in the classrooms of the participants in this study.
Each had a variety of skills that they focused on during this time. In almost all cases, the classes
at least focused on numbers and numeracy. Each class provided opportunities to verbally count,
practice one-to-one correspondence, and recognize numbers. The level of skill required differed.
Cathy used tens frames for number 0-20. Others used simpler routines such as counting names.

101
In conclusion, it is apparent circle time is an opportunity for students to practice and gain
mathematics skills related to numeracy. There was a variation, however, in what the teachers
expected and what skills they covered. Each teacher had her own perspective on what was
important to do each day and the level of skills required of preschoolers. Just as teachers lacked
confidence in their beliefs and how to teach them, the teachers were not able to clearly explain
why their teaching methods were appropriate or meaningful.

Pre-teaching Materials and Activities
The second way participants’ implemented direct instruction was through the preteaching of materials and activities in the area of mathematics. All teachers were in agreement
about pre-teaching activities and the use of materials. By pre-teaching in a large group Rebecca
noticed,
I find if I demonstrate something in a large-group setting then they [children] are more
excited to go to that center where that game or activity and do it in a small-group or oneon-one with a peer. But if I miss that opportunity in that large group they just go back to
what they are used to playing with.
Maya agreed,
I think a lot of times if I am going to be providing a math activity or whatever I know to
spend the time to teach the kids and talk about it and use the language that I want them to
use. Show them how to measure whatever it is and then giving them lots of opportunities
to practice that.
Participants believed that to be a successful activity that benefited the students, the teacher needs
to prepare the students and give them the tools they need for success. Showing how to complete
activities in a large group allows the students to understand how to participate in activities and
play in an appropriate and meaningful way. In addition to pre-teaching activities, the teachers
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discussed the use of materials. If materials were to be used in a meaningful way the teachers had
to teach the children how to use them appropriately. Teresa noted,
Those links that we have where you connect the links. There was really nothing worth it
by the time I got it. It was just a bucket of links. So I saw on Pinterest where you just buy
some of those cheap keychain things. So you write the numbers in there, so you right the
number 8 and now they have to connect eight links to make the keychain. Then we
connect where you have to line them up in order to see that it’s growing or you can see
eight is more than three. The kids if there doing it. It’s so simple.
Once the teacher set up the materials, the children were able to use them in a meaningful way
related to math. Cathy valued exploration but also noticed,
I sometimes see how they explore with the materials but then I find a lot of times I have
to directly teach to get the math meaning or whatever. But after that they kind of
generalize. But if you teach them at the beginning is always fun. It’s amazing what you
can do with some things.
Once direct teaching of material use has occurred, the children are likely to explore on their own
in a meaningful way.
When observing in Maya’s classroom the benefit of pre-teaching an activity was seen in a
Smart Notebook activity she created based on the book, If You Give a Dog a Donut (Numeroff,
2011). The activity was a spin and graph game. A child would spin the spinner on the interactive
Smartboard. Once the spinner stopped, the child would color in the corresponding picture on the
graph. The child continued to spin and graph results until one of the bars on the graph was
completely filled. The activity was introduced the previous week with different pictures based on
the story for the week. The students had practice and understood what to do independently with
the activity. Refer to Appendix J.
During the observation in Maya’s class, the researcher did observe instance of materials
being used incorrectly or not at all. At table time during the second observation, the children had
the opportunity to play with shapes and match them to a pattern (see Figure 11). A few students
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were matching the shapes. One student was stacking the shapes to see how tall of a tower he
could make, though that was not the intention of the activity. Maya did come by at one point and
encouraged exploration of patterns by saying, “You don’t have to use the designs. You can make
your own designs.” Possibly if the activity was shared in a large group or with the assistance of a
teacher, the materials may have been used more appropriately or explored to make designs on
their own.

Figure 11: Wooden shapes and patterns.

On the same day another example of materials not being used in Maya’s classroom was
observed. At center time, two math activities were placed on a table for the students to use.
Pattern blocks with picture cards to match the shapes and number puzzles were there for the
students to match the number with the quantity of objects in the picture (see Figure 12). During
center time none of the students chose to interact with the materials. Maya had not mentioned the
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activities when she was discussing centers for the day. The students may have been more likely
to engage with the materials if they were introduced to them and an explanation of how to use
them was given. These observations supported the participants’ views that pre-teaching
encourages more focused activity and meaningful learning during center time.

Figure 12: Example of table time activities.

The participants used large-group instruction or circle time to directly instruct students in
mathematics. They used daily routines to incorporate numeracy skills such as verbal counting,
one-to-one correspondence, and number recognition. Participants chose large-group instruction
to explain activities and materials to assist with using the activities and materials independently
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during center time. The participants looked at direct instruction as a positive strategy for math
instruction for preschoolers.

Intentional Teaching

Intentional teaching is a planned, thoughtful, and purposeful interaction in which the
teacher uses his or her knowledge, judgement and expertise in organizing learning experiences
for children (Epstein, 2014). The teacher “acts with specific outcomes or goals in mind”
(Epstein, 2014, p. 1). The participants did not discuss intentional teaching by name as a strategy
for teaching mathematics. However, they described it when sharing how to incorporate
mathematics activities at centers. Intentional teaching was observed during classroom
observations.

Centers
During the focus group, the researcher asked, “What about centers? If you think of the
different centers you have in your classroom, how is math incorporated?” The participants were
able to share the intentionality in how they planned for the center activities. For example, the
participants had activities for the sensory table. Jane shared, “Sorting activities where they have
to match certain objects into containers. Measuring how many times did you pour water into this
container versus this one.” In addition, Maya added, “Giving them different measuring cups and
spoons.” “Fishing poles or fishing nets. How many things to catch or if you have items with
numbers on them catch the number 2 or catch the number 3,” Rebecca added. When sand is in
the sensory table Ally, “Makes some kind of cards relevant to the unit and hiding them in the
sand. Not just having them digging in the sand and finding the numbers. Like just really trying to
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throw out there that when trying to be a little more deliberate.” Ally refers to being deliberate
with her activities even though she never uses the term intentional teaching.
The activities the participants shared had specific skills they addressed. When the
students were pouring and using different types of containers at the sensory table, the teacher
asked how many containers to fill up another, comparing more or less volume in containers, and
empty and full when describing containers. The activity was intentional. Rebecca and Ally used
the sensory table for number-recognition. Rebecca used a fishing activity and Ally had children
finding numbers in the sand. The sensory table was also used for sorting objects by attributes.
Even though the participants may not have volunteered that they did an activity for a certain
purpose, when sharing the activities it was clear that a specific skill was intended to be learned.
For block center, the teachers didn’t discuss the placement of specific materials but the
use of intentional vocabulary or language. Kim used language such as, “Get me two more. Get
the longer block. Put this one on top. Get this shape block.” Cathy shared, “Using the right
language.”
Participants also had activities for the children to choose at their discovery center.
Amelia had math box games and math kit games that were commercially made. Rebecca placed
a dice and graphing paper at her center. The students rolled the die with fruit pictures on the six
faces. After rolling, the student would color in a box for the appropriate fruit to create a bar
graph. Each created activities that promote math.

Intentional Teaching in Action

When the researcher observed the classrooms intentionality in teaching was present.
When teachers were interacting with students, intentional teaching was observed. As previously
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shared, Ally placed colored bugs, colored plates, and a scale in her Discovery Center. During
center time Ally joined two students. One had an IEP, and the other student was a typicallydeveloping peer. Ally engaged her student with the IEP in the following interaction: “How many
bugs do you want to put in? Let’s put 5. What color is it? It’s red. Let’s count 5.” Ally took the
students hand and assisted the student in counting with one-to-one correspondence to five. After
assisting, Ally took notes on a data sheet. Ally continued working with the student, “Do you
want to put some more in here? How many are you going to put in?” Once again Ally assisted
the child in counting one-to-one.
Ally briefly turned her attention to the typically developing peer who was using the scale.
She asked, “It is balancing. Which side has more? Do you know how I know? Take some out.
Looked what happened.”
Ally had specific goals for each student. The first student with an IEP was working on
one-to-one correspondence to 5. The second student was working on understanding more and
less. Ally also challenged the student about how the scale worked.
Maya shared, “I try to spend one day a week moving around.” She was referring to center
time. The remainder of the week is spent at a specific center or activity to collect data or work on
skills. During the second observation, Maya was floating around to different centers interacting
with her students during play. At the dramatic play center, students were playing using a birthday
party theme. Maya came over to the center and began to interact intentionally. “Now our kitchen
looks a little more ready to bake. What do we need? The cake mix and the recipe. We have the
eggs and milk.” One of the students said, “One cup of milk.” Maya continued looking at the
recipe with the student and reading with him, “How many eggs on here? [Maya pointed to the
back of the cake box.]” The student responded, “Three.” Another student shared, “But we only
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have two.” Maya went on to say, “We have to make the oven how hot? 3-5-0. 350 degrees.” The
first student shared, “Four eggs. We don’t have enough.” Maya corrected him by stating, “Three
eggs but we only have two. Should we go to the store?” Maya concluded the interaction, “ ‘John’
put two eggs in already and we only need one more.”
Maya guided her students through the cake-making process by reading a recipe and
completing it, making a pretend birthday cake in the center. Maya discussed quantity with her
students when making the cake, as well as more and less. Her goal for the center was more than
throwing a birthday party. She intentionally created an environment with supplies and materials.
Intentional teaching reaches other areas of the classroom as well, including environment.
Environment in classroom goes beyond establishing centers. Environment includes physical setup of the classroom, daily schedule, materials, daily activities and routines. Ally and Maya had
intentional environments in their classrooms.
Ally had numerous visuals related to mathematics in her classroom (See Figures 13-16).
She had numerals at her writing center, a birthday board illustrating the ages of students in her
classroom, and shape and numeral posters. During the observations the students were not
observed looking at or using any of the visuals Ally had established in the classroom. Ally did
not refer to or use any of the visuals with her students during the observations. Accordingly, it is
unclear if the visuals helped with mathematics instruction.
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Figure 13: Writing Center Numerals.

Figure 14: Shape poster.
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Figure 15: Numeral posters.

Figure 16: Birthday Board

Maya on the other hand, did not have many visuals related to mathematics in her
classroom. She had the calendar and shape seating chart that was previously mentioned in this
section, however no other permanent visuals related to mathematics.
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Another aspect of environment is materials. Each classroom had a variety of
manipulatives. Ally’s manipulatives were available for her students to access freely at center
time. Maya’s manipulatives were covered by a piece of fabric. She shared,
I don’t really have it open. The kids can ask. Sometimes they’ll come over and ask me
can I use it and they can get it out. Otherwise we pretty much use these mostly for table
time. If I have another specific activity that I’m focusing on such and such. Then I’ll get
them out and have them at a small-group sort of thing.
Ally and Maya had different views about access to materials in their classrooms. Students do
need access to materials, in order for teachers to engage them in intentional mathematical
learning.
During one observation, the researcher observed Maya conducting a math activity in
large group related to the book, If You Give A Dog A Donut (2011). Maya showed intentionality
in selecting a goal she wanted the children to reach and large-group instruction as a way to reach
that goal embedded in the instruction. At the second large-group time, Maya played an
estimating game with her class. She had done an estimating lesson before but reminded her
students of the concept, “Do you remember what it means to estimate? It means to guess. We are
going to guess how many donuts are in the box.” Maya used a real donut box containing paper
donut holes. She passed out record sheets for estimates and displayed the same sheet on the
SmartBoard (see Appendix K).
The activity continued, “I’m going to show you a box with a window and you’re going to
guess how many donuts are in the box. You can write your guess here.” Maya used the
SmartBoard to demonstrate. The paper had numbers 1-20 listed as models for the children to
copy. Each child circled their guess and attempted to write the number. Maya and her teacher
assistants helped individual children as needed.
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Maya offered suggestions to help the children estimate. “When we guess we think. Was
there one donut or more than one? If you think there were eight, pick eight. If you think there
were four, pick four. How many donuts do you think were in there?” After all of the students
estimated, Maya went around the group and asked for each students estimate. Maya noticed
some students circled a number but shared a different number when asked. Maya corrected the
students when necessary.
Maya then asked the students, “How can we find out?” Her students said counting. Maya
took the donuts out of the box and counted them aloud with the students. “17 donuts and my box
is empty. How many donuts were in the box? Seventeen. After we counted we found out there
were 17 donuts in the box.” Maya talked out loud about everything she was thinking to model
the mathematical process of estimating. Last she told the students, “We are going to play this
game all week.” Maya understood one time was not enough for the children to understand the
concept of estimation. Repeated practice allowed for the students to gain more knowledge.
Finally, the participants shared that they intentionally used transition times to focus on
math. Transitions in the preschool classroom are activities that occur between activities such as
transitioning from large group to line-up, ending center time, or lining up from motor time. Most
participants gave a timed warning when an activity was to end. “Four more minutes.” Two more
minutes and we are all done with center time.”
When Ally’s class finished motor time she had them count to make sure everyone was
there. Ally touched each students head to count them while the students assisted. “We need to
have 14 friends. Count with me please. 1-2-3-4-5-6-7-8-9-10-11-12-13-14.” Amelia has her
students line up using positional words. She might say, “Rachel go line up behind Jenna. Kelly
get in front of Rachel.”
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During Maya’s observation she was transitioning her students to wash hands for snack
time. Instead of transitioning everyone at one time she said, “When I call your name come up
and tell me how many donuts are in the box?” Maya had a box of pretend donuts. She placed one
to five donuts in the box for the students to tell her how many without counting them or
subitizing. Maya knew which amount to give each student to subitize based on skill level and
development. Maya used transition time to expose her students to subitizing. Instead of everyone
waiting at the sink to wash hands, they were engaged in a meaningful intentional activity.
Participants were able to share teaching strategies through conversations about activities
in the classroom and share examples during classroom observations. They used both direct
instruction and intentional teaching to effectively teach math to their students.

Summary of Findings

There were significant themes from the research. The participants had varying
experiences that drove their beliefs and confidence about teaching mathematics. The majority of
participants did not feel that their college course work prepared them to teach mathematics to
preschoolers. In addition, the participants named a variety of math skills that preschoolers should
learn. They were able to name many skills in the numbers and operations strand but had a more
difficult time with the other NCTM strands. The participants felt that even with multiple sources
for instruction, they still did not have a confident idea about what to teach.
The participants had difficulty answering what strategies to use when teaching math.
They all agreed on using direct instruction to teach at circle or large-group time. They used this
time for routine activities that were completed every day, such as counting how many students
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were at school. They also used large-group time to introduce topics and pre-teach activities and
materials.
The other strategy the participants did not name but shared through activities and
observations was intentional teaching. The participants designed centers for specific purposes of
teaching a skill. They also used language intentionally. Ally demonstrated using intentional
teaching with materials placed at a center to meet specific goals with her students.
It is apparent that the participants of this study had a large amount of math knowledge. It
was harder for them to share their knowledge, however, or provide clear verbal rational for
classroom practices that aligned with the recommendations if national organizations.

Summary of Research Questions

Purpose 1 - Examine teacher beliefs about teaching mathematics in the preschool years.
A. What mathematical experiences and beliefs of the teachers may have impacted their
teaching of preschool children?
Participants had a variety of mathematical experiences. Some did not feel confident about
teaching abilities while others were more confident. Ally and Maya had varying experiences with
mathematics in high school. Both took required course work in high school. Ally didn’t feel as
confident as Maya did with her ability to instruct preschoolers in mathematics. Ally stated, “I am
not good at math.”
The majority of the focus groups felt teacher preparation did not prepare them well to teach
mathematics to preschoolers. Each participant who participated took the required course work
for certification. Many, however, could not remember preschool mathematics being addressed in
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teacher preparation coursework. Only one participant stated that her teacher preparation made
her feel confident in preschool math instruction.
Amelia shared,
I think everything I learned I learned from being an assistant here or watching other
teachers. Like it was through that. I don’t really remember. I think we did have a math
class in college but see I can’t remember what they even taught us there.
Teachers did find opportunities to learn from each other and even through the use of YouTube
videos. The teachers were concerned about teaching mathematics correctly. Many felt they did
not want their students to need to relearn a skill in kindergarten or later because it was taught
incorrectly in preschool.
B. What mathematical knowledge and skills do teachers believe young children should
acquire during the preschool years?
The participants were able to name many skills they thought preschoolers should acquire
during preschool. The majority of the skills identified, however, focused on numbers and
operations, a large emphasis for early mathematics instruction. Skills such as verbal counting,
one-to-one correspondence, and understanding cardinality were identified as important. In
addition, naming and describing two dimensional shapes and exposing preschoolers to three
dimensional shapes was also identified. The researcher needed to use more probing questions for
other areas such as algebra, measurement, and data analysis and probability. These areas are not
a large focus for preschool mathematics. Through researcher probing, participants were able to
give a skill in all of the math standard areas.
Many of the skills not stated directly by the participants were addressed in activities they
shared during the focus group or classroom observations. For instance, number identification was
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not stated by the participants. However when sharing an activity used at sensory table, a
participant described students recognizing a numeral and counting the appropriate objects related
to the numeral into a muffin pan. The participants’ ability to share activities was easier than
naming the skills addressed through their teaching. A summary of the skills discussed can be
found in Table 3.
C. How do teachers select and plan for which mathematical skills to teach?
Participants addressed numerous sources for locating mathematical skills that should be
taught to preschoolers. The sources include ELDS, CBAs, Teaching Strategies Gold (Heroman
et al., 2010), and report cards. Having multiple sources to identify skills may have been
confusing to participants however. Alyssa, shared, "I still don’t know,” when addressed what
should be taught. In addition, participants lacked confidence if the skills they selected to teach
were the “right” skills to be focusing on for preschool mathematics instruction.
Participants planned in a similar manner as one another. The school used the same lesson
plan format created by a committee at the preschool. The lesson plan format allowed the
participants to share activities they were using in their classrooms, though not the specific skills
being addressed. For instance, Ally had on her lesson plan, “explore bugs with scales.” She did
not address the skill she would like her students to learn from the activity. The participants also
shared a similar daily schedule including table time, circle or large-group time, center time, and
motor time.
The participants described two types of activities they planned for their students. First,
activities that could be adapted or integrated into any unit of study were shared. For example, a
class may be doing a unit on pets. The teacher has numerous dog houses with numbers on them
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for the student to place appropriate dogs in the house. That same activity could be changed for a
spring unit with plant stems with numerals on them and the students place the appropriate
amount of petals on the stem. The second type of activity is unit-specific. For example, if a class
is conducting a unit of study on food, the dramatic play center can be changed to a grocery store.
Students can use pretend money to buy food addressing the skills of number identification and
decomposing numbers. This type of activity is not always adaptable to other units of study
however.
D. What strategies do teachers believe are effective in helping preschoolers acquire
mathematical knowledge and skills?
During the focus group, participants were asked about specific strategies they used with
students. Brief statements were made about being “hands-on” and learning “through play”. As
the discussion progressed, the participants stated two circumstances when direct instruction was
used. First, during circle or large-group time, participants completed daily routines. The routines
included counting how many students were at home and at school and then finding the numeral
to match the number. In addition, participants had children identify more or less and patterns on
the calendar.
The second instance when direct teaching was utilized was for pre-teaching materials and
activities. Participants saw a difference in the use of materials when they were pre-taught first.
For example, connecting links were used by the students to make long chains before introducing
number cards with a hole for the students to place that amount of links on. This activity had been
pre-taught. The value of pre-teaching was also observed in Maya’s classroom when shapes and
premade design mats were placed out at table time. Maya had not pre-taught the correct use of
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the activity to the students. The students were stacking the shapes instead of matching to the
premade designs or creating their own designs.
Maya did pre-teach an activity for the SmartBoard, however. Students touched a spinner and
filled in a chart with the item that spinner landed on. During the observation students were
engaged in the activity.
Purpose 2 - Provide an in-depth examination of how teachers help preschoolers acquire
mathematical knowledge and skills in a blended setting.
A. How do teachers help preschoolers acquire mathematical knowledge and skills?
The researcher observed the two participants using a variety of strategies to teach
mathematics. They used intentionality throughout their day. Participants intentionally planned
the environment and activities to promote mathematics. Participants set up their classroom
environment to promote math instruction and learning. The participants provided posters on the
wall that showed number with quantity, shape posters, and a birthday board. Centers were
planned with math activities in mind. For instance, sensory table had colored water to represent
tea along with different sized containers to pour. Classrooms also had manipulatives such as
colored bugs and pattern blocks to help promote mathematical learning. In addition, participants
interacted with their students in centers to assist with math instruction by scaffolding learning
based on individual needs. It was observed that the participants’ interaction with students was
based on teachers’ goals for the student and not necessarily cues from the students. Finally,
participants planned activities during large-group time to teach math skills such as estimating.
Maya taught a lesson on estimating with donuts during one observation.
B. When do preschool teachers teach mathematics knowledge and skills?
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The participants used time throughout their day to teach mathematics to preschoolers. Table
time, when the children arrived for the day, allowed the participant to set out materials that
incorporated math skills. Shape blocks were used during one observation. The participants
continued to incorporate math during circle time by addressing numeracy skills such as verbal
counting and one-to-one correspondence. Center allowed for play to be set up to have math skills
worked on as well. The participants then include mathematics in motor time and transition times.
During observations in Ally’s class, she had the children verbally and one-to-one count how
many students were to be lined up. In addition, participants planned math activities for large
group. Maya planned a doughnut estimation activity for her students during a large-group time.
These were some of the many shared and observed way that participants were able to incorporate
mathematics throughout their school day.
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Chapter 5
CONCLUSION
Maya was asked during her first interview by the researcher, “In the beginning when you
first started teaching, was it easier or harder to find the [resources for] skills you needed to teach
mathematics?”
It was probably harder to find but it may be easier because I feel like there wasn’t as
much [skills]- whether it’s good or bad – there wasn’t as much or as high of expectations.
You needed to have kids like these skills really practiced and mastered and figured out. I
feel like kind of both.
Maya’s quote defines the struggles participants have with the mathematics education of
preschoolers. It parallels the themes that the researcher found during this study. Maya’s quote
describes how her confidence is not secure. Just as she begins to feel confident, math education
changes and her confidence is tested.
Four major themes developed from this research study. First, the participants have
varying experiences that drive their beliefs and confidence about teaching mathematics. Their
own confidence in the subject of mathematics as well as their varying preservice coursework in
mathematics play a role. Some participants do not feel secure in teaching mathematics while
others feel secure.
Second, during focus group sessions, the participants were able to name many
mathematics skills preschoolers need to acquire. The participants did not name all of the skills
that the national organizations identify as important for preschoolers to learn, however they
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shared activities used in their own classrooms that covered skills not mentioned. For instance, the
participants didn’t mention recognizing numerals; however Rebecca and Cathy shared activities
related to numeral recognition.
Third, participants use a variety of strategies to teach mathematics. Strategies included
direct instruction and intentional teaching through a variety of methods. Participants use direct
instruction during large-group time for repetition and practice of skills, and for pre-teaching the
use of materials and activities. Participants arrange centers intentionally. They create centers that
provided for mathematical learning. For instance, the researcher observed dramatic play set up
for a birthday party where the students “made” a cake, or a discovery center that was set up for
exploring different types of scales. The participants use intentional planning to help children
learn mathematics. The participants engage in play with children during centers however, do not
always follow the child’s lead, instead focusing on teacher goals.
Finally, participants plan in a similar manner. Being from the same school, each
participant used the same template for lesson plans previously created by a school committee.
The participants also use the same assessments: PNIs, Teaching Strategies Gold (Heroman et al.,
2010), and CBAs. Assessments are used in two ways to plan. First, participants use data
collected to plan based on preschooler’s needs. Second the participants use assessment to plan
based on the skills or knowledge to be assessed. Instructional context has a strong influence on
the planning process.

Mathematical Teaching Strategies: Reexamining the Framework

The researcher introduced the conceptual framework in Chapter 2. The conceptual
framework discussed strategies for quality mathematics instruction for preschoolers compiled
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from many resources. The strategies included play, environment, assessment, communication,
integrated curriculum, and a balanced approach. The circular overlapping arrangement of Figure
1 denotes that each component is equally important. Teaching strategies are often interrelated,
and dependent on each other. During the focus group and observations, the researcher recognized
evidence of all of the components being utilized to some degree. The strategies varied, however,
in their relative importance in the classrooms of the participants (Figure 17). Some of the
strategies were well-developed by the participants while others were rarely or minimally
developed during the focus group and observations in the classroom. The following will revisit
and reexamine six framework strategies and compare the research findings to research literature,
modifying the Figure 1 framework components as appropriate.

Play

Play is an vital aspect of a preschool program. Play allows children to use naturallyoccurring opportunities to develop number concepts (Clements, 2004).When the participants
were asked to discuss strategies to teach math to preschoolers, many stated play but did not
elaborate on how it was used. Participants may not have been familiar with the term intentional
teaching or intentionality in teaching. When the researcher observed the classrooms, centers were
set up intentionally to promote learning through play. Ally had different colored bugs, a scale,
and colored plates. The students were able to explore the materials and Ally could direct play to
practice math skills such as sorting, one-to-one counting and the concepts “more” and “less”
based on the students’ needs. Maya intentionally set up a dramatic play area as a birthday party
theme. She included recipes, ingredients, and measuring and baking tools to help the children
pretend bake cakes to celebrate. Maya focused on sequencing a recipe using ordinal numbers and
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exploring measurement. Both participants designed play to help promote math instruction and
assisted and interacted with students during play at the centers. During focus group sessions,
participants also shared center activities such as sorting materials at the sensory table or creating
a post office in a dramatic play center.
The participants had a much easier time describing how their centers were set up or
activities they provided in the classroom than explaining how play impacted their teaching of
mathematics. As stated in Chapter 2, teachers need to understand how to help children explore
mathematical concepts in the context of play (Anthony & Walshaw, 2009). During this study the
participants shared examples of exploration through play but more observations would be needed
to see if mathematics play occurred consistently in the classroom. In addition, observing play can
help teachers to expand and plan learning experiences for the future (Perry & Dockett, 2002). It
was not always evident during observations that the participants were taking cues from their
students to expand their planning. Ally used individual math goals for students to guide her
engagement with them during play with the scales and sorting bugs. Maya engaged in play with
her students at a dramatic play center but guided her students based on the goal of completing the
birthday cake play scheme.
During focus groups and observations the participants did not share examples of how
they interacted with children during free play. Free play is an important component of center
time. The lack of teacher scaffolding and support is likely to result in very small gains in
mathematics (Anthony & Walshaw, 2009; Chien et al., 2010). When play is used to incorporate
mathematical concepts and to assess and expand knowledge of mathematics for preschool
children, it can be a vital strategy for the classroom. Play allows children to practice
mathematical skills across various materials, situations, and authentic activities. Teachers may
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use scaffolding to practice and directly teach skills during play (Chien et al., 2010). It provides
opportunities for students to make meaningful connections with skills as they express themselves
(Linder et al., 2011).
Participants gave examples of how play can be used to teach mathematics to
preschoolers. However, participants did not share nor did the researcher often observe using cues
from students to expand play. This may be impacted by the school responding the state board of
education dictating the nature of play as being more child-initiated and free of teacher directives.
Figure 17 illustrates an observed version of the framework, reflecting the absence of using
student cues during play by creating a smaller circle in the figure. Play was not equal in
proportion to other mathematics teaching strategies as observed in this study. In addition to
student cues in play, the observed framework is used to reflect the under emphasis of other
mathematics teaching strategies as well.
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Figure 17: Observed Teaching Strategies for Mathematics.

Environment

The environment includes how the physical setting is arranged, materials included in the
classroom, daily schedule, and daily activities and routines. The participants shared similar
physical settings, materials, daily schedules, and routines based on the Creative Curriculum
(Dodge et al., 2010) which has been adopted by their school. Participants are provided with
similar furniture and arrangements in their classrooms. The environments are intentionally
designed for learning. Many include walls decorated with posters of shapes and numbers.
Centers also include numbers, for example the inclusion of written numbers at the writing center.
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During this study the participants shared the importance explaining and demonstrating
materials for meaningful use. The participants shared that pre-teaching about use of materials
and the activity procedure was important. An environment is not complete without a teacher to
guide children through it (Copley et al., 2007). The participants feel pre-teaching materials and
activities allowed students to remain more appropriately engaged and gain the most knowledge
and experiences.
Participants also include routines that incorporate math skills. Ally uses one-to-one
correspondence when making sure everyone is lined up at the beginning and end of motor time.
Maya uses the calendar each day to talk about what numbers come next. Another participant
shared how she lines up students by telling them to go behind a specific student or in front of
another. Routines provide naturalistic opportunities that promote informal mathematical
development in children (Anthony & Walshaw, 2009).
In the observed classrooms the environment was conducive to math instruction.
Participants took time to explain materials and activities, and understood the need and value to
do so. The participants also set up arrangements for mathematical learning through centers, wall
decorations, and routines. The researcher found participants’ actions and physical set up in the
classroom reflected current research. Figure 17 reflects this observed emphasis on environment,
illustrating the component with a larger circle, equal in size to the framework version in Figure 1.

Communication

Teachers can question, provide guidance in play, and expand mathematics with
communication. In doing so, teachers need to use mathematical language in meaningful contexts
in real-life situations (National Association for the Education of Young Children & National
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Council of Teachers of Mathematics, 2002). Children need sufficient language to understand and
communicate with teachers and peers (Perry & Docket, 2002). Participants in the study
mentioned using appropriate language with their students in centers or when discussing math
skills. Rebecca and Ally discussed teaching their students the “right way,” referring to using
appropriate math vocabulary.
Ally and Maya questioned their students about mathematics. Many of the questions asked
for a specific answer such as “How many?,” “Which has more?,” or “Which has less?” However
the participants did not share and the researcher did not observe many higher-level questions
such as, “How did you know that?” or “Why does this group have more?” This study did not
observe participants using an abundance of “Math Talk.” Math talk is when teachers’ engage “in
informal, intentional dialogues with children about mathematics concepts that apply to the
activity in which they are engaged” (Rudd et al., 2010, p. 30). By using higher-level questions,
teachers can extend and clarify ideas as well as develop understanding (Cooke & Buchholz,
2005; National Association for the Education and Young Children & National Council of
Teachers of Mathematics, 2002). The researcher did not observe higher level questions nor did
the focus group participants discuss them.
Communication was not as evident as would be expected based on the research literature.
Participants did not show evidence of higher level questioning or taking cues to expand
communication during play. Both communication and play are smaller circles in the observed
framework because of the lack of math talk and expanding communication during play.
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Integrated Curriculum

Integrated curriculum allows a teacher to incorporate skills into a planned unit of study
based on a topic or book. Its purpose is “to make content meaningful and accessible to young
children (Cross et al., 2009, p. 227). The participants in this study use an integrated curriculum to
teach skills. For math, many skills were taught through activities that could be interchanged with
many different units of study. For example, students might match the number of dogs to a dog
house with a numeral on it. This activity could be done with cows and a barn, or flowers and
petals. There was also evidence of integrating authentic activities such as dramatic play. Maya
created a birthday party theme and Rebecca shared a post office, activities that both
meaningfully integrated math skills. Some units of study may lend themselves to incorporate
math more easily than others. Teachers need to be aware of what is appropriate to teach in order
to make integrated curriculum connect to child’s life and be meaningful learning component.
It is clear the participants regularly attempt to integrate curriculum in a meaningful way
by designing activities and centers related to the unit of study. At times the activities created
could be interchangeable with other units. The participants frequently discussed and
demonstrated how integrated curriculum works in their classroom. This evidence led the
researcher to conclude that integrated curriculum was a teaching strategy viewed with equal
importance to the other strategies.

Intentional Teaching

Intentional teaching allows a teacher to choose a method of instruction based on goals
and abilities of their students. It was apparent in the focus group sessions and during
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observations that the participants used intentional teaching. The participants felt it important to
have teacher-initiated activities or to directly teach skills during large-group time. Many focused
on numeracy skills such as verbal counting, one-to-one correspondence, and number
identification. It provided for repetition and practice of skills. Participants directly teach the use
of materials and activities. Ally demonstrated direct instruction with a student who had goals of
counting one-to-one and cardinality during a sorting activity at centers. Maya pre-taught a
spinning game on the SmartBoard. The participants, however, did not discuss child-initiated
approach during the focus group. In addition, when observing Ally and Maya’s classrooms, the
participants joined students in centers but took the lead with play. Ally worked with a student on
one-to-one correspondence when she saw her at the discovery center. She took advantage of
where the student was playing but did not take cues from the student.
Using child-initiated instruction can assist in children learning mathematics. Childinitiated learning relates to communication and play. Participants did not take cues from students
to elaborate with higher level questions and as such did not take full advantage of child-initiated
interactions. Participants did not always act on teachable moments or unexpected opportunities
for learning with the students in their classrooms. While some components of intentional
teaching existed, there was not enough ongoing monitoring of opportunities to enhance learning.
Intentional teaching, as observed, was an underutilized strategy and one that could be improved
upon.

Assessment

Assessment played many roles for the participants in this study. The participants used
assessment results to plan for the needs of their students. They also used various assessments
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including ELDS, CBAs, report cards and others to guide their planning of learning activities.
They decided on instructional goals to match skills that would be assessed. The school conducted
formal assessments three times a year. Ally also took data when working with a student with an
individual education plan. It was not shared by the participants if informal data or authentic
assessment was taken more frequently than three times a year. Assessment results were discussed
in collaborative groups but it was unclear exactly how the planning proceeded based on
assessment results. Participants did not elaborate if results were used to create activities, smallgroup or individual instruction during collaborative group time.
The participants all used assessments with their students and discussed the results with
each other. They said they planned based on results but also on what skills the assessment
assessed. Participants seemed to value the assessment process by acknowledging that they used
the results. Participants did not discuss integrating assessments during play or daily routines,
however. There was evidence during observations of Ally’s class that she took data during an
interaction with a student. In addition, during an interview Maya shared that she would “make”
herself a center activity to take data on a variety of skills including math. Participants’ regular
and intentional use of assessments as a strategy is reflected in Figure 17. It is clear that
assessments were of equal importance to other strategies.
The revised figure demonstrates the relative importance or usefulness of each strategy as
observed during the research. The researcher found that effective use of play, communication,
and intentional teaching did not align with the available research as described in Chapter 2.
Play is a large component in the preschool curriculum. Participants discussed that play
was important, but did not explain how it was important or demonstrate how to expand play with
students in their classroom. While they were able to set up an environment for rich play they did
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not express or show how they used the students’ play to increase math knowledge. Participants
were able to use specific goals of a student to expand play but did not demonstrate expanding
math play based on what a child was doing at a specific time.
With the communication strategy, participants desired to use correct language and
vocabulary in the classroom and during play, but did not demonstrate using higher-level
questions or a variety of math talk with students. Based on focus group responses, participants
found mathematical communication to be challenging. Observations illustrated missed learning
opportunities and showed that the communication strategy was not fully implemented.
A balanced approach to teaching was not observed, and it demonstrated that the
intentional teaching strategy was not fully utilized. During this study, evidence did not show
participants taking advantage of child-initiated interactions or taking the lead from the child
when appropriate. The intentional teaching strategy could help the participant more regularly
monitor when opportunities arise for meaningful learning to take place.
While there was evidence of all strategies during focus group discussions and classroom
observations, there did not appear to be equal utilization of all components of the teaching
strategies framework when it came to effective mathematics instruction. The strategies the
participants had more difficulty with were the ones that relied on interactions with the students.
On the other hand, participant had an easier time when it came time to plan the environment,
conduct and utilize assessments, and integrate curriculum. Looking at play, communication, and
intentional teaching, the participants needed to take the strategies to the next level, interacting
with students based on their cues and knowledge of their mathematics skills They need to do so
in an intentional way, keeping the goal of meaningful and effective learning in mind. Building
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confidence in knowledge and use of effective mathematics teaching strategies will enhance
participants’ ability to utilize all strategies fully and effectively.

Implications for Policy and Practice

Deficiency in Teacher Preparation.

Research supports that each framework circle in Figure 1 should be addressed in early
mathematics and in an equal balance. The framework reflects current practices and points to
several implications for policy and instruction. During this study, participants expressed concern
about their teacher preparation. Only one participant, Cathy, shared that she benefitted from the
math classes she took for her degree. Others reflected that math classes focused on early
elementary grades and not preschoolers. Amelia stated she learned more from other teachers and
teaching assistants than in her college program. By limiting the instruction related to
preschoolers, colleges and universities are not sharing the importance of mathematics learning
for preschoolers. The less it is addressed in preservice programs, the less teachers will feel it is
valuable to teach, and the less prepared they will be to use strategies that have great potential for
preschool-aged children.
In the future teacher preparation programs need to provide more information about
preschool mathematics instruction to allow the preservice teachers to be confident and prepared
to instruct preschoolers. College curriculum for preservice teachers should regularly share the
skills preschoolers need and are able to learn. In addition, preservice teachers would benefit from
understanding how preschoolers typically learn math and which strategies for teaching
mathematics that are appropriate and successful. This can be accomplished by incorporating
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preschool as part of the early elementary grade math courses or by having a math class focusing
only on birth to age five. It is apparent from the participants’ views about their preservice
education that they felt more preservice mathematics instruction would help in their instruction
of preschoolers as well as their confidence in the subject. Methods for teaching mathematics in
preschool deserve more attention in the preparation of early childhood teachers. It is understood
that as an educator learning continues throughout the career of a teacher, but having a solid
foundation to begin is beneficial for both the teacher and the students.
In addition, preservice teachers should also be more effectively introduced to national
organizations such as the NCTM and NAEYC. These national organizations can assist teachers
with lesson examples, content-related books, content information, and provide a research-based
rational for why effective preschool mathematics instruction is so vital. The organizations are
very valuable in keeping preservice and practicing teachers up to date on mathematics
instruction. It has been recognized that these organizations might be underutilized resources
(National Association of the Education and Young Children & National Council of Teachers of
Mathematics, 2002).
Finally, providing opportunities through in-service professional development in the area
of preschool math instruction could assist in answering concerns from practicing preschool
teachers. Teachers would not need to seek additional information independently if a school could
provide opportunities for them. They would be learning the same information at the same time to
assist in consistency within a preschool program. In this study, participants appreciated time to
share and hear what was happening in others classrooms during the focus group session, even
taking notes and jotting down websites. Participants were interested in learning more about math
instruction; however, time and opportunity were not readily available to regularly do so.
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Role of Teacher Confidence

Participants had different levels of confidence with their teaching and in selecting which
math skills to teach. Ally stated, “I am not good at math.” Rebecca shared, “[it] kind of makes
me hesitate too because I don’t want to teach the wrong way.” She later shared she didn’t want
students to “have to relearn something.” Participants understand the importance of math
instruction, however. They want to do what was appropriate and correct for their students.
Participants consult a variety of sources when deciding on the skills they would include
in math instruction. The preschool uses ELDS created by the state, Teaching Strategies Gold
(Heroman et al., 2010) assessment, and the preschool’s own CBAs. The CBAs can change yearly
based on the staff and administrator’s needs and feedback. The CBAs are also aligned with
ELDS and Teaching Strategies Gold (Heroman et al., 2010). With the CBAs being an everevolving assessment, the importance of which specific math skills to teach changes as they are
added or deleted. The participants would be more confident if they were able to develop
curriculum in a more stable climate of expectations.
As a result of the frequently changing CBAs, participants associate the changes with a
change of curriculum. Kim expressed,
We have expectations but we don’t have a curriculum and that’s across the board which
makes it really hard for us as teachers because other grade levels have a curriculum. They
have expectations but they have a curriculum to follow to meet those expectations.
The participants felt strongly that they needed more information related to two areas: what
curriculum they are to teach and how to teach that curriculum. The participants want more
guidance for instructing their students in the classroom. The apparent confidence of the
participants in their pedagogy was not strong. The participants are not given the opportunity to
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perfect strategies and lessons because of frequent changes in curriculum content. Professional
development on mathematics instruction and strategies would benefit participants’ confidence.
Teachers would have the opportunity to learn and share ideas, strategies, and to assist with
activities related to mathematics. It was clear that these opportunities are of interest to the
participants.

Contextual Pressures

Three contextual pressures became apparent during this study: pressure from
kindergarten CCSS, assessments driving instruction, and national leadership’s influence on
teachers. Participants at the preschool have 21 elementary schools their students may attend for
kindergarten in the future. Kim expressed, “For us being one preschool sending all of our kids to
different schools across the district, it is very hard for us. I think to know what is expected of our
students because everybody is expecting something different.” The district started implementing
CCSS for mathematics in 2012. The focus group sessions in this study took place at the end of
the second year of implementation. The transition to CCSS standards may have accounted for
some of the uncertainty observed.
All ofthe participants used assessments with their students. The PNI was administered
three times a year. PNI only cover numeracy skills and the CBA data collected covered other
areas of mathematics such as geometry. Participants used the data collected to drive instruction.
There were two ways it drove instruction. First, some participants shared after initial data
collection that they were able to plan based on student needs in mathematics. The second was
the way the CBA itself was used to plan instruction. The participants planned activities based on
what skills were assessed. “Teaching to the test” is often used to describe this planning strategy.
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All of the skills on the CBA are important and the students need to learn and be proficient with
those skills. However, there are other skills the participants may be neglecting because they are
not directly assessed. For instance, patterning was once on the CBA and then removed because it
is not directly stated on the CCSS. Participants may not incorporate the skill into plans because it
is not directly assessed on the CBA and report card. Informal assessment is required for such
concepts as positional words. It is unclear if there is a consensus on the definition of informal
data collection at the school. Each teacher may interpret what informal assessment means
differently. The assessment may be inconsistent because there is not a framework for evaluating
what the students can do.
Teachers should look at assessment as one of a number of tools to plan instruction, and
its usefulness should be based on assessment results rather than on the assessment itself. The
participants in this study need to remember that there are other skills to be taught beyond what is
assessed on CBAs. ELDS and Teaching Strategy Gold are other good sources and include and
skills that are important for preschoolers to learn or be exposed to. Just as teachers could benefit
from a common understanding of informal assessment, the participants would benefit from clear
directives and understanding of skills important to preschool mathematics. There may be a
misunderstanding about the purpose of all of the assessment tools available and used at the
preschool. The participants may not have a clear understanding that the CBA is a “snapshot” to
measure important skills and assess growth. It is not the only source from which to derive skills
to teach preschoolers.
Finally, teachers were not commonly aware of national organizations and their usefulness
in helping to design and implement math instruction. It became apparent during the focus group
sessions that the teachers were not familiar with the five NCTM content standards (National

137
Council of Teachers of Mathematics, 2000). They discussed skills that fit into the standards but
were not aware of the names of the skills or how they are aligned together. The teachers did not
mention the national organizations as resources for the skills they taught. The question becomes
how does the information from these organizations get to the people leading and teaching in
schools?
The national organizations need to have more influence over the teachers in their
classrooms. Teachers would benefit by having the opportunity to access new research and
strategies in mathematics. In addition, many organizations have on-line resources such as sample
lessons or journal articles. Making participants aware of these valuable resources would allow
participants to have opportunities to learn on their own and better their math instruction.

Limitations

This study had a number of limitations. First, the research was conducted in the school
where the researcher taught. Being familiar with the setting, the researcher may have made
assumptions based on personal experiences at the school. Also, the participants were familiar
with the researcher. The openness of the participants could be hindered by how comfortable the
participants were with the researcher and other participants. Knowing that the researcher would
be observing in their classrooms particular days may have impacted the way Ally and Maya
planned. They might have planned more math-related activities than usual for those days.
Finally, the time frame in which the research was conducted was over a 6-week period, and
observations only took place in two classrooms. Expanding the time frame for and variety and
number of observations would allow the researcher to observe different units of study during
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more times of the year, and create a larger sample of study regarding effective preschool
mathematics instruction.

Implications for Future Research

The researcher examined how preschool teachers taught mathematics to preschoolers. In
addition, this study examined skills participants believed important for preschoolers to learn and
strategies to teach the skills. In conducting the study, more research questions arose as a result
of the limitations of the study and emergent areas of interest.

Implications Based on Limitations

The researcher conducted this study in a specific type of school setting. Further research
needs to explore other types of preschool settings such as Head Start, private preschools, daycare
settings, and self-contained special education preschools. By looking at a variety of preschool
settings, researchers could gain a larger picture of effective math instruction by preschool
teachers.
Second, the research was conducted over a 6-week period. Expanding the time frame
could result in more varied math experiences being observed and recorded. By observing a
classroom over an extended period of time, researchers may see how other units of study
incorporate math, more child-initiated opportunities, and a wider variety of skills being taught.
Researchers may also observe whether or not typical preschool mathematics instruction changes
throughout the course of a school year.
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By expanding this study to different types of preschool environments and lengthening the
duration of time, researchers may be able to observe a broader picture of how teachers teach
mathematics and create a larger sample of results.

Implications Based on Emergent Questions.

In pursuing the answers to initial questions, new related questions emerged. First, it
would be valuable to examine in-depth the existence or absence of college courses related to
preschool math instruction for preservice early childhood teachers. There is a need to examine
materials being used, amount of time addressing preschoolers specifically, and how new research
is being implemented in teacher preparation programs. If programs have the same math methods
class that is taken by students in the elementary education program and students in the early
childhood program, there isn’t a clear focus on what is specifically effective at the preschool
level. With the combined level coursework, elementary education students will not be teaching
the preschool age group and if the instructor is an elementary education faculty member, he or
she is not likely to have knowledge and skills related to teaching preschool math.
Furthermore, if practicing preschool teachers are exposed to current information and how
to stay updated on research, they may take more ownership in and develop confidence for their
mathematics teaching. When effective preschool mathematics instruction is demonstrated, it
shows the importance of math education to the preschoolers themselves. It is important to
examine preschool teacher’s beliefs on the importance of mathematics instruction for
preschoolers. If a large sampling is consistent with the results of a small sampling reported here,
this would be a fertile area for improvement in the preparation of early childhood teachers.
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In addition, it would be beneficial to examine and critique existing curricula in preschool
mathematics. By looking at existing curricula a researcher could draw conclusions about what
skills are generally included and the strategies and activities that are commonly used to teach
them to preschoolers.
Finally, this study focused on how teachers teach mathematics to preschoolers. Future
research could incorporate learning from the student’s perspective. Research could examine
child-initiated interactions and play to better understand how to utilize both for intentional
teaching. Interviews with students and examination of student work related to instruction would
provide a different insight on mathematics learning in preschool. In addition, future research
could address parent involvement in early mathematics learning. Similar to reading to your child,
parents can have a great influence on how well their children learn mathematics in a meaningful
way.

Utilizing the Framework

The researcher found that the Teaching Strategies Framework (Figure 1) could be a
significant model for preschool mathematics instruction. How do preschool teachers implement
the framework into practice? Schools can expand their lesson plan format to reflect the
framework. The lesson plan format covers more than one lesson making it more appropriate to
be called an instructional planning sheet (see Appendix L).
The instructional planning sheet can address specific concepts or skills taught during
circle time or large-group instruction, activities, at center areas, and table time. In addition,
teachers can indicate which learning standards based on skills are important. The instructional
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planning sheet can have an area for the teacher to address specific skills to be learned in smallgroup or individual instruction for students that are having difficulty with a skill and need more
practice under a teacher’s guidance. Teachers can plan questions or communication they want to
establish with their students during specific times of the daily schedule. The instructional
planning sheet reflects and enhances intentional teaching, integrated curriculum, play,
communication, and environment. It is understood that the instructional planning sheet would be
used for all areas of instruction and not just mathematics.
In the implementation of the conceptual framework, a checklist can be included on the
instructional planning sheet for use in the classroom environment. The checklist can incorporate
room arrangement, materials, and transition activities that are important to math instruction. A
set of higher-level questions to promote mathematical learning based on children’s cues versus
the teacher’s goals can also be included. Copies of questions can be placed throughout the
classroom for optimal availability to work with students as situations arise.
Finally, assessment can be incorporated in the instructional planning sheet. Teachers use
the assessment results to help plan for instruction for the whole group, small group, and
individuals. In addition, the school may need to develop a process or form for teachers to record
assessment results for easy accessibility. The easier it is to find information, the more likely the
teacher will use the results in planning for instruction.
The above suggestions incorporate practical implications for the using the conceptual
framework that resulted from this study. More research is needed on implementing the
framework on a daily basis for teachers in the classroom. It is apparent that the positive
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significance of the framework can lend itself to practical preschool mathematics instruction
implications.

Final Thoughts

This research study showed that the participants of the study had a general understanding
for which math skills preschoolers needed to learn along with a good sense of the basic teaching
strategies and activities effective in teaching those skills. Despite this participant knowledge,
they did not feel confident in teaching math skills to preschoolers, however. The participants did
not appear to fully grasp the positive math instruction they were providing. It was evident that
from a practical standpoint the participants had a strong interest in being provided with a
comprehensive understanding of which skills to teach and what is expected of preschool
mathematics learning. In the future through more research, better teacher preparation, and
collaboration preschool, teachers may gain the confidence they need to effectively carry out their
mathematics instruction.
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The six Principles for school mathematics address overarching themes:


Equity - Excellence in mathematics education requires equity—high expectations and
strong support for all students.
Curriculum - A curriculum is more than a collection of activities: it must be coherent,
focused on important mathematics, and well-articulated across the grades.
Teaching - Effective mathematics teaching requires understanding what students know and
need to learn and then challenging and supporting them to learn it well.
Learning - Students must learn mathematics with understanding, actively building new
knowledge from experience and prior knowledge.
Assessment - Assessment should support the learning of important mathematics and furnish
useful information to both teachers and student.
Technology - Technology is essential in teaching and learning mathematics; it influences
the mathematics that is taught and enhances students' learning.







There are two types of standards: content and process.
The five content standards each encompass specific expectations, organized by grade bands:







Numbers & Operations- understanding numbers, developing meanings of operations, and
computing fluently.
Algebra - investigating patterns and relationships among a set of numbers
Geometry – analyzing geometric shapes and make arguments about geometric
relationships
Measurement - understanding the attributes, units, systems, and processes of
measurement as well as applying the techniques, tools, and formulas to determine
measurements
Data Analysis & Probability - to formulate questions and collect, organize, and display
relevant data to answer these questions

The five Process Standards are described through examples that demonstrate what each standard
looks like and what the teacher's role is in achieving it:






Problem Solving
Reasoning & Proof
Communication
Connections
Representation
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Participants
in Focus
Group
A

Number of
Years
Teaching
23

Number of
Years at the
Preschool
8

B

12

4

C

4

3

D

10

10

E

20

14

F

2

2

G

12

10

H

8

8

I

7

5

Degrees Earned

B.S. in Early
Childhood with Special
Education
Endorsement
B.S. in Junior High
Education
M.S. in Early
Childhood with Special
Education
Endorsement
B.S. in Early
Childhood with Special
Education
Endorsement
B.S. in Early
Childhood with Special
Education
Endorsement
M.S. in Reading
B.S. in Early
Childhood with Special
Education
Endorsement
M.S in Curriculum and
Instruction
B.S. in Early
Childhood with Special
Education
Endorsement
ELL Endorsement
B.S. in Early
Childhood with Special
Education
Endorsement
M.S in Special
Education
B.S. in Early
Childhood with Special
Education
Endorsement
M.S in Curriculum and
Instruction
B.S. in Early
Childhood with Special
Education
Endorsement
M.S. in Curriculum
and Instruction with an
ELL Endorsement

Other Grades
Taught

Focus Group
Session 1
X

7th Grade

X

Focus
Group
Session 2
X

X

X

Kindergarten

X

X

X

X

X

X

X

X

X

X

X
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Focus Group Questions:
1. What math skills do you think preschoolers should acquire?
Probing Questions –
A. What do preschoolers need to know about number sense? What specific skills in this area
are important to preschoolers?
B. What areas of geometry are important for preschoolers to learn?
C. Algebra also begins in preschool. What aspects of algebra are appropriate for
preschoolers to learn?
D. What areas of measurement should be taught to preschoolers?
E. What skills in data analysis and probability should be taught in preschool?
Is there a hierarchy of the skills being taught in the areas of mathematics?
2. How do you believe preschoolers acquire math knowledge and skills?
Probing QuestionsThink about the skills you think preschoolers should acquire:
A.
B.
C.
D.
E.

How do preschoolers acquire number sense skills?
How do preschoolers acquire geometry skills in the classroom?
How do preschoolers learn age appropriate algebra skills?
How do preschoolers learn measurement skills?
How do preschoolers acquire developmentally appropriate data analysis and probability
skills?

Believe you were prepared to teach mathematics -
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Initial Interview –
Date:
Place:
Time:
1. How did you feel about mathematics as a student?
2. What math classes have you taken in high school and college?
3. Is there anything that stands out about your mathematics education?
a. Do you think it affects how you teach mathematics to your students?
4. Do you feel you were prepared in your education to teach mathematics to preschoolers?
5. Where do you find what skills should be taught?
6. How do you teach these skills?
7. What ways do you access students’ math knowledge?
8. Clarify answers from focus group if needed.
9. What type lesson plans do you use and how do you incorporate math into you plans?
10. What does a typical day look like in your classroom?
11. How do you decide what you teach and when?

Second Interview After Observations Date:
Place:
Time:
1.
2.
3.
4.
5.

Anything you want to share or explain that occurred during the observation?
Review observation notes and ask for clarifications.
Share pictures taken during the observation and ask for explanation of activities.
How do you decide what to teach in mathematics for this week?
Is there anything you would have done differently now that you had time to reflect?

Third Interview After Observations Date:
Place:
Time:
1.
2.
3.
4.
5.

Anything you want to share or explain that occurred during the observation?
Review observation notes and ask for clarifications.
Share pictures taken during the observation and ask for explanation of activities.
How do you decide what to teach in mathematics for this week?
Is there anything you would have done differently now that you had time to reflect?
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Fourth Interview After Observations Date:
Place:
Time:
1.
2.
3.
4.
5.

Anything you want to share or explain that occurred during the observation?
Review observation notes and ask for clarifications.
Share pictures taken during the observation and ask for explanation of activities.
How do you decide what to teach in mathematics for this week?
Is there anything you would have done differently now that you had time to reflect?

Final Interview –
Date:
Place:
Time:
1. Review research for any clarifications needed.
2. Review transcriptions with participant.
3. Is there anything you’d like to add to the information already collected?
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Observation Date:
Teachers present:
Number of children:
Number with IEPs:
Number ELL:
Number boys/girls:
Arrival Routines:
Table Time:
Large-Group:
Small-Group:
Transitions:
Motor Time:
Center Time:
Blocks
Sensory
Easel
Art
Dramatic play
Writing
Books
Table toys
Listening
Smartboard
Discovery/science
Snack
Special activities
Departure Routine:

Participant
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APPENDIX H
LESSON PLANS WEEK 2 FOR ALLY
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APPENDIX I
LESSON PLANS WEEK 3 FOR ALLY
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APPENDIX J
MAYA’S SPINNING GAME FOR SMARTBOARD
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APPENDIX K
MAYA’S DONUT ESTIMATION ACTIVITY
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INSTRUCTIONAL PLANNING SHEET
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